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(57) Screen data is generated by a screen generat- 
ing processor (74) of a control host computer (7) and 
transmitted to a programmable display apparatus (5). In 
accordance with the screen data, the programmable 
display apparatus (5) inquires a PLC (3) or the like about 
a state of a device (21), so as to update the display or 
transmit a control instruction depending on an input re- 
sult. On the other hand, a control host computer (7) has 
a public server section (77) to transmit to a client appa- 
ratus (9) via the Internet an applet, which is generated 
by a compiler (76) compiling the screen data. The client 
apparatus (9) executes the applet to transmit to the pub- 
lic server section (77) an orthe control instruction inquiry 
similar to those the programmable display apparatus (5) 
makes. In this way, the display is updated in accordance 
with a response. This realizes a control system, which 
allows a display content of the programmable display 
apparatus (5) to be remotely checked from a remote ar- 
ea remote from the programmable display apparatus 
(5), without newly generating a display screen. 
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Description 

TECHNICAL FIELD 

[0001] The present invention relates (a) to a control 
server and a control terminal for use in a control system 
having a programmable display apparatus, and for 
checking/controlling (checking and/or controlling) dis- 
play contents of the programmable display apparatus 
from a remote location without generating a new dis- 
play-use screen, (b) to the control system having those, 
and (c) to a control communication program for use in 
the control system. 

BACKGROUND ART 

[0002] Conventionally, industrial control apparatuses 
called as programmable logic controllers (hereinafter, 
just referred to as PLCs) have been widely used as con- 
trol apparatuses for controlling various target systems, 
such as a belt conveyor-type automatic assembling ma- 
chine, in order to realize various control, for example, 
sequence control. Furthermore, a use of the plural PLCs 
in combination has been applied in recent years, as the 
target system has become more complicated. 
[0003] Moreover, a display apparatus placed in a vi- 
cinity of the PLC is used for displaying data from each 
PLC or for giving control instructions to the PLCs. A pro- 
grammable display apparatus, which is an HMI (Human 
Machine Interface) apparatus, is widely used as the dis- 
play apparatus in recent years, instead of control panels 
for giving the control instructions to the PLCs, and dis- 
play lamps for indicating working states of the PLCs. 
Apart from this, a control system is, in some cases, ar- 
ranged such that the control system can be displayed 
or operated also by a control host computer located in 
a remote location remote from those display apparatus. 
-[0004] Specifically, for example, as shown in Figure 
44, PLCs 503 has a central role of controlling in a con- 
ventional control system 501 . Each PLC 503 is connect- 
ed to a control-object apparatus (an apparatus to be 
controlled) 521 a and a sensor 521b of a target system 
502, and a programmable display apparatus 505 for dis- 
playing and for giving control instructions. Further, the 
_PLC 503 is connected to other PLCs 503 and a control 
host computer 507 via a serial cable 504. Sending and 
receiving of control data between the PLC 503 and the 
control host computer 507, and between the respective 
PLCs 503 are carried out by using a communication 
function of the PLCs 503. 

[0005] In this arrangement, a display processor 571 
of the control host computer 507 communicates with the 
PLC 503 to receive data that represents a state of the 
target system 502, then displays a screen in accordance 
with the state, and sends the control data to the PLC 
503 in accordance with input by a user. The target sys- 
tem 502 is controlled in accordance with the control da- 
ta. Similarly, the programmable display apparatus 505 



displays/controls the state of the target system 502, 
while communicating with the PLC 503. 
[0006] The above arrangement, however, requires 
that the screen for the display processor 571 of the con- 
5 trol host computer 507 be generated, besides a screen 
for the programmable display apparatus 505. This aris- 
es not only a problem that the generation of the screen 
is necessary but also a problem that the control host 
computer 507 cannot check the screen displayed on the 
10 programmable display apparatus 505. 

[0007] Specifically, the programmable display appa- 
ratus 505 carries out displaying/controlling in accord- 
ance with screen data. The screen data is composed by 
combining information, where a unit of information is in- 
15 formation that represents corresponding relationship 
between positional information for specifying an area on 
a base screen, and an address of a device that corre- 
sponds to a display or input onto the area. The screen, 
data is generated by an image processor 572 of the con- 
20 trol host computer 507, and then is delivered to each 
programmable display apparatus 505. 
[0008] Moreover, the control system 501 , which is ba- 
sically a closed system, does not allow seeing the state 
of the control system, such as the screen of the pro- 
25 grammable display apparatus, from a remote location. 
Arts of seeing states of control apparatuses and the like 
via the Internet from a remote location are disclosed, for 
example, in U.S. Patent No. 5,805,442 (Grant date: 
September 8, 1998), International Patent Publication 
30 No. WO 99/13388 (published on March 18, 1999), and 
International Patent Publication No. WO 99/1 341 8 (pub- 
lished on March 1 8, 1 999). However, the above problem 
cannot be solved even by the arts of the Patents. 
[0009] On the other hand, since the control host com- 
35 puter 507 has different usage and a different installation 
location from those of the programmable display appa- 
ratus 505, the control host computer 507 and the pro- 
grammable display apparatus 505 are different from 
each other in terms of (a) hardware arrangements, such 
40 as CPUs and memory maps and (b) software arrange- 
ments, such as operating systems. Therefore, the dis- 
play processor 571 cannot display/control in accord- 
ance with the screen data of the programmable display 
apparatus 505. Thus, the display processor 571 gener- 
45 ates a display-use screen of its own. Moreover, It is nec- 
essary to go to the installation location of the program- 
mable display apparatus 505 in order to check display 
contents of the programmable display apparatus 505. 
[0010] A control program specifies the action of the 
so PLC 503. For this reason, for example, before starting 
the PLC 503 to operate, or at a time the PLC 503 is cor- 
rected for inconvenience, a new control program is gen- 
erated (corrected) by control program generating soft- 
ware and the like, which is installed in the control host 
55 computer 507. The control program is delivered to the 
PLC 503 via the serial cable 504. 
[0011] In the control system 501 , for updating the con- 
trol program, a programmer of the control program 
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needs to go near to the control host computer 507 and 
the PLC 503 so as to operate the control host computer 
507 connected to the PLC 503. This arises a problem 
that updating of program is troublesome. 
[0012] Furthermore, because the PLCs 503 have 
been developed from the sequencer, in most cases, dif- 
ferent manufacturers use different communication pro- 
tocols for data communication. Sometimes, different 
types of PLCs of the same manufacturer use different 
communication protocols for data communication. Fur- 
ther, because each type of the PLCs 503 uses a different 
CPU and address map, it is necessary to generate a 
control program for each type of the PLCs 503. There- 
fore, the generation (correction) of the control program 
requires, for each type of PLCs, control program gener- 
ating software that corresponds to the type of PLCs. 
[0013] On the other hand, each control program gen- 
erating software Is, as shown in Figure 44, so arranged 
thatthe.control program beoutputted directly to the PLC 
503 via the serial cable 504. Therefore, most of the types 
of the control program generating software have no 
function to update the control program from a remote 
location. However, it is very troublesome to generate 
new control program generating software that has the 
function to update the control program of the PLCs 503 
from a remote location. Specifically, the control program 
generating software is sold as a separate application 
package, in most cases. Therefore, a request of the con- 
trol program generating software generally goes to a 
selling agency of the application package. 
[0014] Moreover, a relatively complicated process is 
carried out in the control program software because the 
control program is generated, for example, from a ladder 
diagram. As a result, it is troublesome to generate new 
control program generating software, besides the appli- 
cation package. In addition, it is necessary to corrector 
newly generate the control program generating software 
for each type of the PLCs, since different types of PLCs 
use different control programs. Therefore, both of cor- 
recting and newly generating of the control program 
generating software are unrealistic. 

DISCLOSURE OF INVENTION 

[0015] The present invention has an object to realize 
a control system in which it is possible to check display 
contents of a programmable display apparatus from a 
remote location remote from the programmable display 
apparatus without generating a new display-use screen. 
Moreover, the present invention has another object to 
realize a control terminal with which it is possible to up- 
date a control program of a control unit from the remote 
location, by still using a conventional control program 
generating means. 

[0016] (1)rA control server apparatus of the present 
invention, in order to attain the objects, is provided with 
a display apparatus-end communication section, con- 
nected to a programmable display apparatus, for receiv- 



ing data indicating a screen of the programmable dis- 
play apparatus; a converting section for converting the 
thus received data into a format that is displayable for a 
terminal apparatus; and a terminal-end communication 
s section for communicating with the terminal apparatus 
via a network so as to transmit the data thus converted 
into the format by the converting section. 
[0017]- In the above arrangement, the converting sec- 
tion converts the data into the format that is displayable 

10 for a terminal apparatus, when the display apparatus- 
end communication section receives the data from the 
programmable display apparatus. Then, the terminal- 
end communication section transmits, to the, terminal 
apparatus via a network, such as the Internet, the data 

is thus converted in terms of format. Here, the display ap- 
paratus-end communication section of the control serv- 
er apparatus is directly connected with the programma- 
ble display apparatus, without having therebetween a 
control apparatus for controlling a device. Thus, an 

20 amount of communication of the control apparatus will 
not be increased even though the data indicting the 
screen of the programmable display apparatus is trans- 
mitted, on contrary to a case where the programmable 
display apparatus and the control server apparatus are 

25 connected via the control apparatus. This does not bur- 
den the control apparatus. 

[0018] The control server apparatus is preferably so 
arranged as to be used in a control system including pro- 
grammable display apparatuses (i) for acquiring con- 

30 tents of addresses of devices in accordance with screen 
data composed of a combination of (a) the addresses 
of the devices corresponding to displays displayed on 
regions on a screen, and (b) processing instruction 
words forindicatingcorresponding relationship between 

35 the addresses of the devices and the regions on the 
screen, and (ii) for displaying the states of the devices 
on the regions on the screen in accordance with the con- 
tents, and as to be provided with a terminal-end com- 
munication section capable of communicating with a ter- 

40 rninal apparatus; and a converting section for converting 
the screen data so as to generate a program for inquiring 
about the contents of the addresses to the terminal-end 
communication section, and for displaying the states of 
the devices according to how the terminal-end commu- 

45 nication section responds, on one of screen regions of 
the terminal apparatus that corresponds to a screen re- 
gion indicated by the screen data, the terminal-end com- 
munication section transmitting the program thus gen- 
erated by the converting section, and acquiring the con- 

50 tent of the address that the program is to inquire about, 
and transmitting to the terminal apparatus the content 
of the address. 

[0019] In the above arrangement, the terminal-end 
communication section of the control server apparatus 
55 transmits the program that is generated from the screen 
data by the converting section. On the other hand, a 
translating section of the terminal apparatus inquires, in 
accordance with the program, inquires the terminal-end 
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communication section about the contents of the ad- 
dresses. When the terminal-end communication section 
acquires the contents of the addresses and transmits 
the content to the terminal apparatus, the translating 
section displays the states of the devices according to 
how the terminal-end communication section responds, 
on the one of screen regions of the terminal apparatus 
that corresponds to the screen region indicated by the 
screen data. 

[0020] As a result, the terminal apparatus can display 
the screen of the content identical to that of the display 
screen of the programmable display apparatus, without 
any trouble, as long as the programmable display appa- 
ratus can communicate with the terminal-end commu- 
nication section, for example, even if the programmable 
display apparatus is accessing the terminal -end com- 
munication section from a remote area via the Internet. 
Moreover, the program for performing the actions men- 
tioned above is delivered from the control server appa- 
ratus, thereby eliminating a need of installing in advance 
a program for display, and reducing a labor and cost of 
the installing. 

[0021] Furthermore, because the converting section 
generates the program form the screen data, it is not 
necessary to generate a screen for the terminal appa- 
ratus, thereby significantly reducing a labor for generat- 
ing the screen. Moreover, when the screen data for a 
remote area is not generated besides that for the pro- 
grammable display apparatus, the screen of the remote 
area and that of the programmable display apparatus 
are always identical to each other. Thus, labor of admin- 
istration is significantly reduced, compared with a case 
where the screen data for the remote area and that for 
the programmable display apparatus are separately 
generated and administered to be identical always. 
[0022] The control server apparatus is so arranged 
that each programmable display apparatus includes (a) 
a designated protocol communication section for com- 
municating with a control apparatus forcontrolling a de- 
vice in a designated protocol that is designated to the 
control apparatus, (b) a common protocol communica- 
tion section forcommunicating, regardless of which type 
the control apparatus is of, in a common protocol that is 
preset, and (c) a relay section for relaying communica- 
tion in the designated protocol and communication in the 
common protocol by converting the protocols from one 
to the other, and the terminal-end communication sec- 
tion, when the addresses of the devices indicate which 
of the devices is to be controlled by the control appara- 
tus, (i) transmits an inquiry that inquires the contents of 
the addresses, in the common protocol to that program- 
mable display apparatus that is connected to the control 
apparatus, and (ii) acquires the contents of the address- 
es according to how the programmable display appara- 
tus responds in the common protocol. 
[0023] In the above arrangement, the programmable 
display apparatus relays the communication between 
the designated protocol and the common protocol. As a 



result, regardless of which designated protocol the ter- 
minal apparatus uses, the terminal-end communication 
section can acquire the content of the address of the 
device simply by communicating, in the common proto- 

5 col, with the programmable display apparatus to which 
the control apparatus is connected. Thus, it is possible 
to reduce a labor for generating the terminal-end com- 
munication section, compared with a case where the 
communication is carried out in designated protocols re- 

10 spectively designated to control apparatuses. 

[0024] Another control server apparatus of the 
present invention is preferable so arranged as to be 
used in a control system including programmable dis- 
play apparatuses, in accordance with screen data com- 

15 posed of a combination of (a) addresses of devices cor- 
responding to displays on regions on a screen, (b) ad- 
dresses of devices corresponding to inputs entered onto 
the regions on the screen, and (c) processing instruction 
words for indicating corresponding relationship between 

20 the addresses and the regions of the screen, for chang- 
ing, in response to the inputs, that contents of the ad- 
dresses of the devices that correspond to the regions 
onto which the inputs are entered, and as to be provided 
with a terminal-end communication section capable of 

25 communicating with a terminal apparatus; and a con- 
verting section for converting the screen data so as to 
generate a program for giving an instruction to the ter- 
minal-end communication section, in response to an in- 
put entered onto a screen region of the terminal appa- 

30 ratus that is indicated by the screen data, the instruction 
forchanging the contents of the addresses, the terminal- 
end communication section transmitting to the terminal 
apparatus the program generated by the converting 
section, and changing that contents of the addresses 

35 that are indicated by the instruction for changing the 
contents of the addresses. 

[0025] Again in the arrangement, similarly to the con- 
trol server apparatus, the terminal-end communication 
section of the control server apparatus transmits to the 

40 terminal apparatus the program that is generated from 
the screen data by the converting section. On the other 
hand, a translating section of the terminal apparatus 
sends to the terminal-end communication section an in- 
struction to change the content of the address, in ac- 

45 cordance with the program. Then, the terminal-end 
communication section changes the content of the ad- 
dress. 

[0026] As a result, the terminal apparatus can control 
the operation of the device on the screen of the content 

50 same as that of the display screen of the programmable 
display apparatus, without any trouble, as long as the 
programmable display apparatus can communicate 
with the terminal-end communication section, for exam- 
ple, even if the programmable display apparatus is ac- 

55 cessing the terminal-end communication section from a 
remote area via the Internet. Furthermore, because the 
converting section generates the program from the 
screen data, and causes the terminal apparatus to ex- 
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ecute the program, as in the above arrangement, it is 
not necessary to generate a screen for the terminal ap- 
paratus, thereby significantly reducing a labor for gen- 
erating and administrating the screen, and a labor and 
a cost for installation. 

[0027] Moreover, the control server apparatus is dif- 
ferent in that the control sever apparatus used in the 
control system and the terminal-end communication 
section transmit in the common protocol the instruction 
for changing the contents of the addresses, to the pro- 
grammable display apparatus to which the control ap- 
paratus is connected, when the addresses of the devic- 
es indicate which of the devices is to be controlled by 
the control apparatus. 

[0028] Therefore, regardless of which designate pro- 
tocol the terminal apparatus uses, the terminal-end 
communication section can change the content of the 
address of the device simply by communicating, in the 
common protocol, with the programmable display appa- 
ratus connected with the control apparatus. As a result, 
it is possible to reduce a labor for generating the termi- 
nal-end communication section, compared with a case 
where the communication is carried out in designated 
protocols respectively designated to control apparatus- 
es. 

[0029] Moreover, the respective control server appa- 
ratuses are preferably arranged that the terminal-end 
communication section communicates with the terminal 
apparatus via the Internet. This does not need commu- 
nication cost, which depends on a distance between the 
control server apparatus and the terminal apparatus, 
unlike a case of communication via a public telephone 
line of the circuit switched connection system. Moreo- 
ver, this enables a support staff of the control system to 
display/control by operating the terminal apparatus in a 
location connectable to the Internet, as by operating the 
programmable display apparatus. As a result, it is pos- 
sible to maintain the control system without having the 
support staff of the control system in a vicinity of the con- 
trol server apparatus. 

[0030] A control system of the present invention is 
provided with the programmable display apparatuses 
including (a) the designated protocol communication, 

(b) the common protocol communication section, and 

(c) the relay section; and a control server apparatus in-, 
eluding (d) a display apparatus-end communication sec- 
tion, connected to the programmable display apparatus- 
es, for receiving data indicating screens of the program- 
mable display apparatuses, (e) a converting section for 
converting the thus received data into a format that is 
displayable for a terminal apparatus, and (f) a terminal- 
end communication section for communicating with the 
terminal apparatus via a network so as to transmit the 
data that is converted into the format by the converting 
section. 

[0031 ] With the above arrangement, in which the pro- 
grammable display apparatus converts the designated 
protocol and the common protocol from one to the other 



as does the aforementioned control server apparatus, 
the control server apparatus can communicate in the 
common protocol, regardless of which designated pro- 
tocol the terminal apparatus uses. This eliminates a la- 
bor of subscribing a new control apparatus in the control 
system. Moreover, because the control server appara- 
tus receives data indicting the screen of the program- 
mable-display apparatus, converts the data in terms of 
the format, and transmit the data to the terminal appa- 
ratus, it is possible to display, on a terminal apparatus 
in a remote area, the screen having the same content 
as that of the display screen of the programmable dis- 
play apparatus, without putting a burden on the control 
apparatus. 

[0032] (2) A control terminal apparatus of the present 
invention, in order to attain the objects, is provided with 
a wide area network communication section of being 
connected, via a wide area network, to a local control 
system including a control unit for controlling a control 
object in accordance with a control program, and a con- 
trol display apparatus for communicating with the con- 
trol unit so as to display or control a control state of the 
control unit; and a serial port simulating section for pre- 
setting which local control system having a control unit 
that is to receive the control program, and for receiving, 
as a proxy of a serial port, the control program which a 
control program generating section outputs to a serial 
port, and transmits, to the local control system, instruc- 
tion data indicating the control program and the control 
unit to receive the control program, so as to instruct the 
wide area network communication section to give an in- 
struction for updating the control program. 
[0033] In the above arrangement, the serial port sim- 
ulating section receives the control program as the 
proxy of the serial port, when the control program gen- 
erating section is about to output the control program to 
the serial port. Then, the serial port simulating section 
instructs the wide areas communication section to send 
to a preset local control system the instruction data in- 
dicating a control unit and a control program to receive 
the control program. On the other hand, the local control 
system updates, with the control data indicated by the 
instruction data, the control program of the control unit 
specified by the instruction data, when the local control 
system receives the instruction data via the wide area 
network such as the Internet. 

[0034] A control system of the present invention is 
provided with the control terminal apparatus, and a local 
control system including a control unit for controlling a 
control object in accordance with a control program, and 
a control display apparatus for displaying or controlling 
a control state of the control unit, the control display ap- 
paratus having (a) a designated protocol communica- 
tion section for communicating via the serial interface in 
a designated protocol designated to a type of the control 
unit so as to display or control the control state of the 
control unit, (b) a common protocol communication sec- 
tion for communicating with a network otherthan the se- 
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rial interface, regardless of which type the control appa- 
ratus is of, in a common protocol that is preset, and (c) 
a relay section for relaying communication between the 
designated protocol section and the common protocol 
section, the local control system including a display ap- 
paratus specifying section for specifying, via the wide 
area network, the control display apparatus connected 
to the control unit to receive the control program, in ac- 
cordance with instruction data, which the local control 
system receives from the wide area network, and in- 
structing, in the common protocol and via the network, 
the control display apparatus to update the control pro- 
gram. 

[0035] In the above arrangement, when the control 
terminal apparatus transmits the instruction data, the 
display apparatus specifying section of the local control 
system specifies the control display apparatus, to which 
the control unit to receive the control program is con- 
nected, in accordance with the instruction data. Then, 
the display apparatus specifying section instructs, in the 
common protocol, the control display apparatus to up- 
date the control program. On the other hand, in the con- 
trol display apparatus, that instruction to update the con- 
trol program, which is received by the common protocol 
communication section, is relayed by the relay section, 
and transferred to the control unit via the designated 
protocol communication section and the serial interface. 
In this way, the control program of the control unit is up- 
dated. 

[0036] In the above arrangement, the communication 
in the designated protocol designated to the control unit 
and the communication in the common protocol are re- 
layed by the control apparatus, which is requisite to the 
local control system, and which possesses enough 
processing capacity and communication capacity, as 
compared with the control unit, because the control ap- 
paratus communicates with a user, when displaying/ 
controlling. Because of this, the display apparatus spec- 
ifying section can instruct the updating of the control pro- 
gram, always in the common protocol, even in a case 
where control units of different types coexist in the local 
control system, and in case where a control unit of a new 
type is added to the local control system. Thus, regard- 
less of which type of control unit the reception end uses, 
it is possible to reduce labor for manufacturing the dis- 
play apparatus specifying section. 
[0037] (3) A control system of the present invention, 
in order to attain the objects, is so arranged as to be 
provided with an acquiring section for displaying a state 
of a device on a display-use screen that has been gen- 
erated in advance, and for acquiring screen data and 
device data from a control display apparatus for giving 
a control instruction for the device via the display-use 
screen, the screen data being for the display-use 
screen, and device data indicating a state of the device; 
a generating section for generating terminal-use data for 
displaying the display-use screen on a display surface 
of the terminal apparatus, in accordance with the screen 



data and device data thus acquired; and a communica- 
tion section for communicating with the terminal appa- 
ratus via a network so as to transmit the terminal-use 
data to the terminal apparatus. 

5 [0038] In the above arrangement, when the acquiring 
section acquires the screen data and the device data, 
the generating section generates the terminal-use data 
in accordance with the data. The terminal data is trans- 
mitted to the terminal apparatus via the network by the 

10 communication means. In this way, displayed on the ter- 
minal apparatus is the display-use screen in accordance 
with the screen data and the device data. 
[0039] Another control system of the present inven- 
tion is, in order to attain the above objects, is so ar- 

is ranged as to be provided with the control display appa- 
ratus including a recording section for storing therein 
screen data, which is data of the display-use screen, 
and a transmitting section fortransmitting the screen da- 
ta stored in the recording section in accordance with a 

20 request from a terminal apparatus; a communication 
section for acquiring, from the control display apparatus, 
device data indicating a state of the device, the commu- 
nication section being capable of communicating with 
the terminal apparatus via a network; an execution pro- 

25 gram recording section for storing therein an execution 
program for causing the terminal apparatus to perform 
an action of inquiring the communication section about 
the device data corresponding to the screen data trans- 
mitted, and an action of displaying the display-use 

30 screen on the terminal apparatus in accordance with a 
response to the inquiring; and a generating section for 
generating terminal-use data for displaying the display- 
use screen on a display surface of the terminal appara- 
tus, in accordance with the thus acquired screen data 

35 and the device data, the communication section trans- 
mitting the execution program and the terminal-use data 
to the terminal apparatus so as to cause the terminal 
apparatus to perform the actions, and acquiring device 
data that is inquired about by the terminal, so as to trans- 

40 mit the device data. 

[0040] In the above arrangement, when the terminal 
apparatus requests the transmission of the screen data, 
the transmitting section transmits the screen data stored 
in the recording section. Then, the generating section 

45 generates, in accordance with the screen data, the ter- 
minal-use data containing the program for executing the 
respective actions. The terminal-use data and the exe- 
cution program (such as an applet) stored in the execu- 
tion program recording section are transmitted to the ter- 

50 minal apparatus via the network by the communication 
section. Moreover, the communication section transmits 
the device data, which the communication section ac- 
quires from the control display apparatus, to the terminal 
apparatus, when the terminal apparatus inquires for the 

55 device data, by executing the execution program. The 
terminal apparatus that has received the device data, 
executes the execution program by using the terminal- 
use data, so as to display the display-use screen in such 
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a manner that the state of the device is reflected on the 
display-use screen. 

[0041] (4) A control system of the present invention, 
in order to attain the objects, is provided with a control 
display apparatus for displaying a state of a device on 
a display-use screen that has been generated in ad- 
vance, and for giving a control instruction for the device 
via the display-use screen; a server apparatus including 
a server-end communication section for acquiring de- 
vice data from the control display apparatus, and for 
transmitting the device data, the device data indicating 
the state of the device; a plurality of terminal apparatus- 
es including a terminal-end recording section for storing 
screen data in a format suitable for display processing, 
the screen data being for the display-use screen, a dis- 
play processing section for inquiring the server-end 
communication section about whether or not the server- 
end communication section has acquired the device da- 
ta corresponding the screen data stored in the terminal- 
end recording section, and for displaying the display- 
use screen in accordance with the device data transmit- 
ted from the server-end communication section, and a 
terminal-end communication section for communicating 
with the server-end communication section via a local 
network so as to receive the inquiry from the display 
processing section and the device data as a reply for 
the inquiry. 

[0042] In the above arrangement, in the terminal ap- 
paratus, the display processing section acquires the de- 
vice data corresponding the screen data stored in the 
terminal-end storing section, by inquiring the server-end 
communication section, so as to display the display-use 
screen in accordance with the device data. 
[0043] The control system is preferably arranged 
such that the server apparatus includes a server-end 
storing section for storing the screen data in a format 
suitable for display processing, and a communication 
relay section for relaying communication between the 
server-end communication section and a public net- 
work, the server-end communication section acquiring 
the screen data stored in the server-end storing section 
and giving the screen data to the communication relay 
section, and the display processing section (a) inquires 
the server-end communication section, by relay com- 
munication via the relay section via the public network, 
about whether or not the server-end communication 
section has acquired the screen data stored in the serv- 
er-end storing section and the device data correspond- 
ing thereto, and (b) displays the screen-use screen in 
accordance with (i) the screen data transmitted from the 
server-end communication section by the relay commu- 
nication and (ii) the device data corresponding thereto, 
(c) causes the server-end communication section to 
perform the communication via the local network for ac- 
quiring the screen data stored in the terminal-end stor- 
ing section, and (d) causes the sever-end communica- 
tion section to perform the communication via the public 
network for acquiring the screen data stored in the serv- 



er-end storing section. 

[0044] With this arrangement, in the terminal appara- 
tus, the display processing section acquires the screen 
data stored in the server-end storing section and the de- 

s vice data corresponding thereto by inquiring the server- 
end communication section by the relay communication 
via the relay section via the public network, so as to dis- 
play the display-use screen in accordance with the 
screen data and the device data corresponding thereto. 

10 Moreover, because the display processing section ac- 
quires any one of the screen data in accordance with 
the instruction from a user, communication via the local 
network or that via the public network is automatically 
selected. Thus, the user can perform communication 

15 suitable for a receiver of that screen data, without paying 
special attention to the selecting the communication. 
Therefore, while a user does not notice it, it is possible 
to perform a communication suitable for an end that ac- 
quires the screen data. 

20 [0045] (5) In order to attain the objects, a control sys- 
tem of the present invention, for accumulating data re- 
garding a control apparatus to which an input apparatus 
and an output apparatus are connected, by communi- 
cation, via a designated network in a communication 

25 protocol designated to the control apparatus, between 
the control apparatus and display-type control appara- 
tuses, which display control states of the input and the 
output apparatus caused by the control apparatus, and 
which give a control instruction to the control apparatus, 

30 and by communication, via a common network in a com- 
mon communication protocol, between a host computer 
provided ranking above the display-type control appa- 
ratus, and at least one of the display-type control appa- 
ratuses, wherein: the display-type control apparatus in- 

35 eludes: a protocol converting section for converting the 
communication protocols used in both the networks 
from one to the other; and a delivery section for deliver- 
ing to the host computer, a user program for displays a 
control states of thecontrol apparatus, the userprogram 

40 being executed when a preset delivery condition is sat- 
isfied, respective change elements, which are corre- 
sponded to addresses of the input and the output appa- 
ratus in the user program, and which are changed in ac- 
cordance with data of the control instruction and the out- 

45 put data resulted from the control instruction data, and 
the control instruction data and the output data corre- 
sponding to the change elements, and the host compu- 
ter includes: an accumulating section for accumulating 
the user program, the change elements, and both the 

so data, which are thus delivered, sequentially in time se- 
quence and per the display-type control apparatus; a 
searching section for consecutively searching and dis- 
playing the user program, the change elements and 
both the data accumulated in the accumulating section; 

55 a converting section for converting, into an execution 
program executable for a terminal apparatus, the user 
program searched out by the searching section as re- 
quested by the terminal apparatus; and a communicat- 
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ing section for transmitting the execution programs, the 
change elements, and both the data to the terminal ap- 
paratus that executes the execution program, so as to 
change the change elements in the user program in ac- 
cordance with both the data. 

[0046] In the above arrangement, the output data 
from the control apparatus is transferred to the display- 
type control apparatus via the designated network. In 
the display-type control apparatus, the protocol convert- 
ing section converts the communication protocol of the 
designated network into the communication protocol of 
the common network. Thereafter, the output data is 
transferred from the display-type control apparatus to 
the host computer connected via the common network. 
[0047] Moreover, when a predetermined delivery con- 
dition (such as specific time, specific interval) is satis- 
fied, the executed user program (for example, a screen 
displayed on the programmable display apparatus, and 
a ladder program of a PLC), the respective change ele- 
ments of the user program (for example, a symbol on 
the screen , and a ladder symbol on the ladder program), 
the control instruction data, and the output data, which 
correspond to the change elements, are delivered to the 
host computer. Then, the executed user program, the 
change elements, the control instruction data, and the 
output data are accumulated sequentially in time se- 
quence per display-type control apparatus, by the accu- 
mulating section in the host computer. 
[0048] Moreover, because the searched out user pro- 
gram is continuously displayed, a status of the user pro- 
gram at a time the control apparatus was in action can 
be reproduced. Further, when the user program 
searched out by the host computer is converted into the 
execution program by the converting section, the con- 
verted execution program is transmitted to the terminal 
apparatus by the communication section, together with 
the change elements and both the data. In the terminal 
apparatus, when the execution program is executed, the 
change elements in the user program are changed in 
accordance with both the data. As a result, for example, 
states of changing the change elements are displayed 
on the' screen. 

[0049] (6) A recording medium of the present inven- 
tion is also arranged to store therein a control commu- 
nication program for causing a computer to execute re- 
spective section so as to realize the control server ap- 
paratus, the control terminal apparatus, and the control 
system by software. When the program is read out from 
the recording medium and executed, the computer acts 
as the control server apparatus, the control terminal ap- 
paratus, and the control system. 
[0050] For a fuller understanding of the nature and ad- 
vantages of the invention, reference should be made to 
the ensuing detailed description taken in conjunction 
with the accompanying drawings. 



BRIEF DESCRIPTION OF DRAWINGS 
[0051] 

5 Figure 1 is a block diagram illustrating an arrange- 
ment of a control system according to a first embod- 
iment of the present invention. 
Figure 2 is an explanatory view showing a relation- 
ship between screen data and a screen to be dis- 

10 played, where a switch of a programmable display 
apparatus of the control system is OFF. 
Figure 3 is an explanatory view illustrating a data 
structure of process instruction words included in 
the screen data. 

*5 Figure 4 is an explanatory view showing a data- 
structural example of a process instruction word for 
display, among the above-mentioned process in- 
struction words. 

Figure 5 is an explanatory view showing a data- 
20 structural example of a process instruction word for 
input, among the above-mentioned process instruc- 
tion words. 

Figure 6 is an explanatory view illustrating a rela- 
tionship between the screen data and the screen to 

25 be displayed where the switch of the programmable 
device of the control system is ON. 
Figure 7 is an explanatory view showing a main por- 
tion of an applet that is generated by a compiler in 
the control system. 

30 Figure 8 is a flow chart illustrating how the control 
system is operated. 

Figure 9 is an explanatory view showing an exam- 
ple of a data transmission format that is used in a 
dedicated protocol in the control system. 

35 Figure 10 is an explanatory view illustrating an ex- 
ample of a data transmission format that is used in 
a common protocol in the control system. 
Figure 11 is an explanatory view showing an exam- 
ple of comm and conversion tables to look up for mu- 

40 tual conversion of the dedicated protocol and the 
common protocol by the programmable display ap- 
paratus. 

Figure 1 2 is a block diagram illustrating an arrange- 
ment of another control system. 
45 Figure 1 3 is an explanatory view showing an exam- 
ple of a display-use screen for setting conditions as 
to a network in the control system of Figure 12. 
Figure 1 4 is a flow chart for showing how the control 
system of Figure 1 2 operates when normal display- 
so ing/controiling is carried out. 

Figure 1 5 is a flow chart for illustrating how the con- 
trol system of Figure 12 operates when a control 
program is updated. 

Figure 1 6 is a block diagram illustrating an arrange- 
55 ment of still another control system. 

Figure 1 7 is an explanatory view showing an exam- 
ple of an XML file to deliver from an open server to 
a client apparatus, in the control system of Figure 
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16. 

Figure 1 8 is an explanatory view showing an exam- 
ple of an HTML file to deliver from an open server 
to a client apparatus, in the control system of Figure 
16. 5 
Figure 1 9 is a block diagram showing a modification 
of the control system of Figure 16. 
Figure 20 is an explanatory view showing an exam- 
ple of an HTML file to deliver from an open server 
to a client apparatus, in the control system of Figure 10 
19. 

Figure 21 is a flow chart illustrating how communi- 
cation action shown in Figures 1 6 and 1 9 is carried 
out. 

Figure 22 is a flow chart showing how the client ap- 15 
paratuses of the control systems of Figures 16 and 
19 operate. 

Figure 23 is a flow chart illustrating how the client 
apparatuses of the control systems of Figures 16 
and 1 9 operate. 20 
Figure 24 is a block diagram showing an arrange- 
ment of a control system of another configuration. 
Figure 25 is a flow chart showing how the control 
system of Figure 24 operates. 

Figure 26 is an explanatory view illustrating another 25 
display-use screen displayed on a programmable 
display apparatus or a client apparatus, in the con- 
trol system of Figure 24. 

Figure 27 is an explanatory view showing a display- 
use screen based on a new XML file that is gener- 30 
ated by editing each XML showing the display-use 
screen. 

Figure 28 is a block diagram showing an arrange- 
ment of a control system, which is a modification of 
the control system of Figure 24. <35 
Figure 29 is a block diagram showing an arrange- 
ment of a control system, which is another modifi- 
cation of the control system of Figure 24. 
Figure 30 is a block diagram illustrating an arrange- 
ment of a control system, which is a modification of *o 
the control systems of Figures 24, 28 and 29. 
Figure 31 is a block diagram showing an arrange- 
ment of a control system according to a second em- 
bodiment of the present invention. 
Figure 32 is a flow chart Illustrating a process pro- <s 
cedure for making a screen data public by upload- 
ing the screen data from a programmable display 
apparatus in the control system of Figure 31 . 
Figure 33 is a block diagram showing another ar- 
rangement of the control system according to the so 
second embodiment of the present invention. 
Figure 34 is a flow chart Illustrating a process pro- 
cedure for causing a client apparatus of the control 
system of Figure 33 to display a screen that is to be 
displayed on a programmable display apparatus. 55 
Figure 35 is a block diagram of an arrangement of 
a modification of the control system of Figure 33. 
Figure 36 is a flow chart illustrating a process pro- 



cedure for causing a client apparatus of the control 
system of Figure 35 to display a screen that is to be 
displayed on a programmable display apparatus. 
Figure 37 is a block diagram showing an arrange- 
ment of another modification of the control system 
of Figure 33. 

Figure 38 is a block diagram illustrating an arrange- 
ment of a control system according to a third em- 
bodiment of the present invention. 
Figure 39 is an explanatory view showing a com- 
munication protocol of a common network. 
Figure 40 is an explanatory view illustrating a 
screen (reproduction screen), which is reproduced 
by searching and an operation screen for searching 
a database included in a personal computer in the 
control system. 

Figure 41(a) Is an explanatory view showing a for- 
mat for retaining a record as to a screen that is to 
be stored in the database. 

Figure 41(b) is an explanatory view showing a for- 
mat for retaining a record as to a ladder program 
that is to be stored in the database. 
Figure 42 is an explanatory view showing a format 
for retaining a record as to a screen and a ladder 
program that are to be stored in the database. 
Figure 43(a) is an explanatory view showing deliv- 
ery conditions setting screen that is set by a delivery 
setting section in the personal computer. 
Figure 43(b) is an explanatory view illustrating a de- 
livery station and a reception station that are set by 
the delivery setting section in the personal compu- 
ter. 

Figure 44 is a block diagram showing a convention- 
al control system. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0052] The present invention is explained in more de- 
tail below via embodiments. However, the present in- 
vention is not limited to those. 

[FIRST EMBODIMENT] 

[0053] Explained below is an embodiment of the 
present invention with reference to Figures 1 to 30. 
[0054] A control system according to the present em- 
bodiment shown in Figure 1 is a system that is especially 
suitable for use in controlling a target system that is con- 
trolled by a plurality of PLCs, which work in combination, 
for example, in case where the target system is an au- 
tomatic assembling machine of a belt conveyer type. 
[0055] The present control system is provided with 
programmable logic controllers (PLCs) 3, programma- 
ble display apparatuses (hereinafter, just referred to as 
display apparatuses) 5, a network 6, a control host com- 
puter (hereinafter, just referred to as a control computer) 
7, and a client apparatus (terminal apparatus) 9. 
[0056] The PLCs 3, which are control apparatuses for 
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controlling respective devices 1 0 that compose target 
systems in accordance with a control program stored in 
advance, are connected with the display apparatuses 5 
via serial cables 4. The PLCs 3 are provided with a CPU/ 
power source module, an input unit, and an output unit. 
The CPU/power source module is provided with (a) a 
CPU section including a CPU and a memory, and (b) a 
power source section for supplying an electric power to 
each section of the PLCs 3. The CPU section controls 
the devices 10, which are control-object apparatuses 
(apparatuses to be controlled), in accordance with a 
control program. Specifically, the CPU section process- 
es control data to be given to an output apparatus in 
accordance with a signal inputted via the input unit from 
an input apparatus, where the input apparatus and the 
output apparatus are the devices 1 0. The input unit and 
the output unit are component having an interface func- 
tion to be connected with an input apparatus and an out- 
put apparatus, respectively. The input unit and the out- 
put unit exchange with the CPU section a digital signal 
or an analogue signal that is exchanged between those 
apparatuses. 

[0057] As the input apparatuses, apparatuses such 
as sensors (temperature sensor, optical sensor), switch- 
es (push-button switch, limit switch, pressure switch and 
the like) are used. As the output apparatuses, actuators, 
relays, magnetic valves, and display apparatuses are 
used. Those input apparatuses and output apparatuses 
are positioned in each of target sections (where the ap- 
paratuses need be positioned) of various target systems 
such as manufacturing lines. 

[0058] The display apparatuses 5 are operated by an 
operator in a vicinity of the target systems, in most cas- 
es. The display apparatuses 5 are connected with each 
other via the network 6. Moreover, a control computer 7 
is connected to the network 6. On the other hand, the 
client apparatus 9 can be connected to the control com- 
puter 7 via the Internet 32. In most cases, the control 
computer 7 carries out supervising control, setting, and 
the like process as to the whole control system, from a 
remote location remote from the display apparatuses 5. 
Moreover, the target system, the display apparatuses 5, 
and the control computer 7 compose a local control sys- 
tem 31 . 

[0059] The display apparatuses 5 are provided with 
(a) a memory such as a RAM, a ROM, a flash ROM, a 
VRAM and the like, and (b) a processor such as a CPU. 
Those memory and processor control action of each 
section of the display apparatus 5. The display appara- 
tuses 5 are display apparatuses that can control input 
and screen display in accordance with screen data de- 
termined by combining process instruction words (tag). 
The display apparatuses 5 are provided with a PLC-end 
communication processor 51 (dedicated protocol com- 
munication means), a network-end communication 
processor 52 (common protocol communication 
means), a protocol converter 53 (relay means), a screen 
data memory 54, and a display processor 55. 



[0060] The PLC-end communication processor 51 is 
connected to the serial cable 4, while the network-end 
communication processor 52 is connected to the net- 
work 6. The protocol converter 53 relays communication 

5 between both the communication processors 51 and52, 
while the screen data memory 54 stores the screen da- 
ta. The display processor 55 carries out display process- 
ing in accordance with (a) the screen data, (b) operation 
by the operator on an operation input section 55a, such 

w as a touch panel, (c) communication results, and the 
like. In addition, a bar code reader 55b or an ID sensor 
(not shown) and the like may be another input means. 
[0061] In the present embodiment, the display proc- 
essor 55 can switch over between a plurality of unit 

15 screens. Each unit screen is formed by arranging, on a 
base screen, for example, (a) a stationary figure B, such 
as a name plate, whose display content will not be 
changed, component figure J (J1), such as a switch, a 
lamp, or a meter, which is converted in terms of its dis- 

20 play conditions such as shapes, colors, and turning-on- 
and-off conditions, as shown in Figure 2. 
[0062] On the other hand, the screen data for display- 
ing the screen is, as shown in Figure 3, composed by 
combining (a) a file number F of the base screen, (b) an 

25 event name N for specifying contents of operation that 
should be performed on the base screen, and (c) a proc- 
ess instruction word (tag) W including one or more of 
reference information R, which is referred to for each 
event to be carried out (carry-out event). 

30 [0063] A process instruction word WL shown in Figure 

4 is specifying information for specifying a display com- 
ponent. The process instruction word WL is used, for 
example, when a component figure J that corresponds 
to contents of a predetermined device address is dis- 

35 played on a predetermined screen region (display coor- 
dinate ranges). Included in the reference information R 
of the process instruction word WL are display coordi- 
nate ranges (X-Y), device address A, and a file number 
FL to be referred to when displaying. Examples of the 

40 file number FL are a file of a figure representing ON and 
a file of a figure representing OFF, when the component 
figure J is a switch. 

[0064] A process instruction word WT shown in Figure 

5 is specifying information for specifying input operation 
45 via the input operation section 55b. Reference informa- 
tion R of the process instruction word WT includes (a) 
effective input coordinate ranges X x Y on a touch panel 
of the input section 24, and (b) a device address A that 
is turned' ON in linkage with specifying of the input co- 

so ordinate ranges. 

[0065] On the other hand, the file number F of the 
base screen extracts, in a predetermined time interval, 
the process instruction words WL (display tag), which 
are the base screen that is being displayed, from the 

55 screen data memory 54, and reads out contents of the 
device address A of each display tag WL from a memory 
3a of the PLC 3, so that the display processor 55 of the 
display apparatus 5 displays, on the screen, the com- 
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ponent figure J corresponding to the contents. For ex- 
ample, in Figure 2, the display tag WL1 stored in the 
screen data memory 54 represents a display of a switch, 
and corresponds to an apparatus of the device address 
A1. 

[0066] When the display tag WL1 is carried out, the 
display processor 55 judges that the switch is OFF, be- 
cause the contents of the device address A1 is "0". 
Then, the display processor 55 displays, in the display 
coordinate ranges (X • Y), a figure of the file FL1 that is 
corresponded to OFF, among the files stored in the 
memory 55a of the display processor 55. By doing this, 
the component figure J1 that represents the switch in 
the OFF state is displayed in the coordinate ranges (X 
• Y). As described above, the display processor 55 car- 
ries out the display tag WL1 in the screen data in the 
predetermined time interval, so that a state of device will 
be reflected in the screen on the display apparatus 5. 
[0067] Moreover, upon reception of the input opera- 
tion of the operator, such as pressing a touch panel (not 
shown), the display processor 55 reflects the input op- 
eration in the screen. In orderto do this, the display proc- 
essor 55 searches the screen data of the screen data 
memory 54 and searches out the process instruction 
word WT (input tag) that corresponds to the base screen 
that is being displayed, and that matches with the input 
operation. Then, in accordance with an input result, the 
display processor 55 changes the contents of the device 
address A indicated by the input tag WT. 
[0068] For example, where the effective input coordi- 
nate ranges (X-Y) are set to be the same coordinate 
ranges as the component figure J1, and an input tag 
WT1 that changes the contents of the same device ad- 
dress A1 is included in the screen data, the input tag 
WT1 is found as a result of search performed by the dis- 
play processor 55, when the operator presses the com- 
ponent figure J1 on the display-use screen shown in Fig- 
ure 2. In this case, the display processor 55 rewrites the 
contents of a device address A1 that corresponds to the 
input tag WT1 s for example by giving instructions to the 
PLC-end communication processor 51 or the network- 
end communication processor 52. 
[0069] Further, after the input operation, the contents 
of the device address A1 is changed to "1", when the 
display processor 55 processes the display tag WL1 . By 
doing this, the display processor 55 displays a compo- 
nent figure J2 that corresponds to a file FL2 and repre- 
sents ON, as shown in Figure 6. Because of this, the 
display processor 55 can rewrite the contents of the de- 
vice address in accordance with the input operation, and 
can update the screen display in accordance with the 
contents of the device address. 

[0070] Note that the device address A is an address 
for specifying a device to be an object of control (a de- 
vice to be controlled), and represents one region of a 
storing apparatus provided to the display apparatuses 
5, the PLCs 3, the control computer 7 or the like, such 
as the memory 3a of each PLC 3. Moreover, the device 



may be a memory that stores data manually inputted 
from an input apparatus such as the operation input sec- 
tion 55a or the bar code reader 55b. Further, as de- 
scribed later, the contents of each address can be ac- 

5 quired and the contents can be changed, for example, 
via communication of the PLC-end communication 
processor 51 or the network-end communication proc- 
essor 52 with the PLCs 3 or another display apparatuses 
5. The acquisition/changing may be carried out by giving 

10 instructions on each time of the acquisition/changing of 
the contents of each address. Alternatively, it may be so 
arranged that the display apparatuses 5 is provided with 
a chase so that the acquisition/changing may be carried 
out synchronously to an entity of the device address A, 

15 by accessing to the chase when the acquisition/chang- 
ing of the contents is carried out, and communicating in 
every predetermined interval or for each predetermined 
event. 

[0071] The control computer 7 (control server) is pro- 
20 vided with a display processor 71, a common protocol 
(interface) IF section 72 (display apparatus-end com- 
munication means) and a server section 73. The control 
computer 7, in most cases, can display and control the 
state of the target systems, the PLCs 3, the display ap- 
25 paratuses 5 and the like, from a remote location that is 
remote from the display apparatuses 5. The display 
processor 71 performs supervising control of the whole 
control system, while the common protocol IF section 
72 is connected with the network 6. The server section 
30 73 responds to a request from the display processor 71 
and the like, by communicating with each display appa- 
ratus 5 via the common protocol IF section 72 and the 
network 6. 

[0072] Moreover, the control computer 7 is provided 
35 with a screen generating processor 74 for generating 
screen data of the display apparatuses 5, and a screen 
data memory 75 for storing the generated screen data. 
Screen data that regulate display/control action of the 
respective display apparatuses 5 are integrally gener- 
40 ated (corrected) by the screen generating processor 74, 
then are delivered to the respective display apparatuses 
5 via the server section 73, the common protocol IFsec- 
tion 72 and the network 6. 

[0073] Here, the screen data is composed by combin- 
es ing the tags (process Instruction word) that represent 
corresponding relationship between the region on the 
screen and the address of the device that corresponds 
to display and input on the region, as described above. 
The screen generating processor 74, for example, dis- 
50 plays a pallet of tags, and prompts a user to select a tag 
and to place the desired tag on the screen. Moreover, 
the screen generating processor 74 displays thus 
placed tag on a specified coordinates. The screen gen- 
erating processor 74 adjusts the coordinates of the tag 
55 in accordance with dragging and dropping by the user. 
Moreover, the' screen generating processor 74 prompts 
the user to input a device address that relates to an input 
tag or a display tag. 
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[0074] By operating the screen generating processor 
74 in accordance with this, the user can place the tag in 
the desired location on the screen and can generate the 
screen data simply by associating the tags and the ad- 
dresses of the devices respectively. Because of this, the 
display and action of each display apparatus 5 can be 
more easily decided (changed), compared with a case 
where a display program of the display apparatus 5 is 
corrected. Therefore, a user of the control system (user 
of the control computer 7) can have the display and ac- 
tion of the display apparatus 5 adjusted according to ac- 
tual conditions of the target system, level of skill of the 
operator of the display apparatus 5, or what the user 
likes. 

[0075] The control computer 7 is further provided with 
a compiler 76 (converting means) and an open server 
section 77 (terminal-end communication means). The 
compiler 76 converts the screen data itself which the dis- 
play apparatus 5 is using so as to displaying, or screen 
data having the same structure as the screen data, into 
an applet in the Java (Registered Trademark) language, 
which allows a virtual machine 91 of the client apparatus 
9 to carry out an equivalent process. The open server 
section 77 delivers the applet to the client apparatus 9 
via the Internet 32, and communicates with the applet 
that is carried out by the client apparatus 9. 
[0076] The compiler 76 stores, for each type of the 
tags, classes including methods that are to be carried 
out by the virtual machine 91 , in a storing apparatus (not 
shown) in advance. Moreover, the compiler 76 can gen- 
erate a code that calls out a method, for each type of 
the tags of the screen data, wherein the method corre- 
sponds to the type of the tag for which the method is 
called out, and the compiler 76 can output the applet. 
[0077] Specifically, for example in case of the display 
tag, the method is a drawing method that is called out 
in a predetermined time interval so that the method re- 
quests data of a specific device address from the open 
server section 77, and carries out display that corre- 
sponds to a response. Moreover, in case of the input 
tag, the method is an input method that is called out 
when an input event occurs, and requests the open 
serversection 77 to write, into a specific device address, 
data that corresponds to an input result. 
[0078] On the other hand, upon receipt of an instruc- 
tion to generate the applet, the compiler 76 reads, out 
of the screen data memory 75, screen data that corre- 
sponds to the applet to be generated, and extracts a tag 
from the screen data. Moreover, the compiler 76 gener- 
ates an instance of the class that corresponds to the 
type of the tag that Is an object of conversion, in accord- 
ance with the type of the tag extracted from the screen 
data. And, the compiler 76 outputs, to a field of the in- 
stance, a character string (code) for setting a parameter 
of the tag. 

[0079] In the present embodiment, as shown in Figure 
7, the type of tag and the parameter are specified as 
variable numbers of a <param> component, while "Gpj. 



class" generates the instance and sets the parameter, 
in accordance with the variable number. Further, after 
the output of the character string is ended as to all the 
tags in the screen data, the compiler 76 attaches, in front 

5 and behind the code generated in accordance with each 
tag, a character string (a character strings such as 
"<HTML>", ^TITLE:^) that are necessary as HTML 
(HyperTExt Markup Language) documents, and a char- 
acter string (such as <APPLET>) that are for operating 

10 the generated code as applets, then finishes compiling. 
[0080] In this manner, the compiler 76 can generate 
the applet to cause the client apparatus 9 to display the 
same screen as a screen displayed in case the display 
apparatus 5 displays the screen data. Moreover, the 

15 compiler 76 of the present embodiment stores the gen- 
erated applet (HTML document) in a storing apparatus 
(not shown) in such a manner that the applet is associ- 
ated with the screen data, because the generated ap- 
plets are identical in contents, as long as the screen data 

20 is not altered. The open server section 77 reads out the 
identical screen data from the storing apparatus, upon 
request of the identical screen data. This improves a 
generating speed, compared with a case the compiling 
is carried out for every request. 

25 [0081] Moreover, the open server section 77 distin- 
guishes the screen data that the client apparatus 9 re- 
quests, for example in accordance with URI (Universal 
Resource Identifier) or the like, and sends the applet to 
the client apparatus 9 via CGI (Common Gateway Inter- 

30 face), BGI (Binary Gateway Interface), or the like. In ad- 
dition, the open server section 77, upon receipt of in- 
structions of obtaining/altering contents of the device 
address A, relays the instructions, and sends the in- 
structions of obtaining/altering the contents to an entity 

35 of the device address, for example, the display appara- 
tus 5 itself, or the PLC 3 connected with the display ap- 
paratus 5, similarly to the case where the display appa- 
ratus 5 communicates with other display apparatuses 5 
or the PLC 3 so as to obtain/alter the content of the de- 

40 vice address A. 

[0082] Note that, the open server section 77 is also 
able to reduce its response time with respect to the ap- 
plet, by caching the contents of the device address, as 
the display processor 55 does. 

45 [0083] The client apparatus 9 is, in addition to the vir- 
tual machine 91 , provided with a browser 92 that is re- 
alized by a general-purpose browser software and the 
like. The browser 92 causes the virtual machine 91 to 
execute the applet that the browser 92 receives through 

so communication with an apparatus connected with the 
Internet 32. Moreover, the browser 92 can receives and 
looks over a document such as the HTML document, 
from the server apparatus via HTTP (Hyper Text Trans- 
fer Protocol), for example. 

55 [0084] The above-mentioned control system oper- 
ates in a procedure of a flow chart shown in Figure 8. 
To begin with, a user of the control system operates the 
previously-discussed screen generating processor 74 
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so as to generate/modify the screen data according to 
how the target system actually is, how an operator of 
the display apparatus 5 Is skilled, or as the user prefers 
(S1), Further, the generated screen data is transmitted 
to the display apparatus 5 after the screen data is 
checked as to whether it operates normally, for example 
by simulation or connection test (S2). Then, the display 
apparatus 5 starts displaying in accordance with the 
screen data (S3). 

[0085] Here, a most suitable screen cannot be de- 
fined to a particular screen, because what is the most 
suitable screen depends on factors such as the prefer- 
ence and skill of a user. Therefore, the screen is fre- 
quently converted comparatively. However, the present 
embodiment can smoothly deal with those requests, be- 
cause, as described above, in the present embodiment, 
the user of the control system (the control computer 7) 
can generates the screen data by combining the tags. 
Therefore, the screen can be most suitable all the time. 
Moreover, because the management is carried out inte- 
grally by the control computer 7, the screen data is more 
easily managed, compared with a case in which the 
management is carried out in many places at the same 
time. 

[0086] The compiler 76 compiles the screen data gen- 
erated at S1 , and generates the applets, then stores the 
applets in the storing apparatus (not shown) (S4). 
[0087] While the control system is operated, the 
browser 92 accesses to the open server section 77, via 
the Internet 32, so as to instruct the open server section 
77 to display a screen of a display apparatus 5 (S5). In 
response to this, the open server section 77 carries out 
authentication as to whetherthe display/control by using 
the screen is authorized or not for the client apparatus 
9, so that the open server section 77 rejects an access 
from an unauthorized client apparatus 9 (S6). Here, 
checked is, for example, whether or not an identification 
number and a password received from the client appa- 
ratus 9 have a predetermined combination. 
[0088] When it is checked that the client apparatus 9 
is an regularly authorized one, the open server section 
77 reads out, from the storing apparatus, an HTML doc- 
ument that includes the applet that is requested by the 
client apparatus 9, among the applets compiled at S4. 
Then, the open server section 77 sends the HTML doc- 
ument to the client apparatus 9 via the Internet 32 (S7). 
[0089] On the other hand, at S8, the browser 92 ex- 
tracts an applet element (a portion from "<APPLET>" to 
"</APPLET>") from the received HTML document, so 
as to cause the virtual machine 91 to execute the applet. 
In this manner, the virtual machine 91 carries out the 
same display/control as the display apparatus 5 does, 
via communication with the open server section 77. 
[0090] Specifically, at a predetermined time interval, 
the virtual machine 91 executes a drawing method of 
instance in accordance with each display tag in the ap- 
plet. As a result, the virtual machine 91 makes an inquiry 
to the open server section 77 as to the contents of the 



device address A. Meanwhile, the open server section 
77 instructs the server section 73 to read out the con- 
tents of the device address A. The server section 73, as 
described later, obtains the contents of the device ad- 
5 dress A, then transmits the contents to the open server 
section 77, similarly to the case where the display proc- 
essor 71 reads out the contents of each device address. 
Further, when the contents of the device address A are 
transm itted from the open server section 77 to the virtual 
10 machine 91 via the Internet 32, the drawing method up- 
dates the display of display region (X • Y) in accordance 
with the contents of the device address A. 
[0091] Here, the applet is a result of compiling of the 
screen data. Each instance of the applet is set so as to 
is refer to the same device address as a corresponding 
tag in the screen data. Moreover, each instance is gen- 
erated so as to display the same screen as the tag, pro- 
vided that the contents of the device address are same. 
Therefore, when the applet is executed, the part figure 
J1 (J2) that indicates the state of the device is displayed 
on the display-use screen of the client apparatus 9, as 
in Figures 2 and 6. 

[0092] Note that action of switching unit screens is al- 
so realized as an input tag on the screen data of the 
present embodiment. The input tag is associated with, 
as a device address, a region in which data indicating a 
unit screen currently displayed, among the display re- 
gions in the display apparatus 5. Therefore, when the 
applet in which the screen data of a display apparatus 
5 is compiled is executed in the client apparatus 9, the 
client apparatus 9 and the display apparatus 5 display 
the same unit screen all the time. 
[0093] When input is carried out by using a mouse or 
the like in the virtual machine 91 during the execution of 
the applet, the virtual machine 91 executes the input 
method of an instance in accordance with the input op- 
eration, among instance corresponding to the input tags 
in the applet. In this manner, the virtual machine 91 re- 
quests the open server section 77 to write the data ac- 
cording to an input result, into a specific device address. 
[0094] On the other hand, upon receipt of a request 
of writing from the virtual machine 91 , the open server 
section 77 transmits the request to the server section 
73. Further, the server section 73 rewrites the contents 
of the device address A, similarly to the case where the 
display processor 71 controls the device. As a result, 
the client apparatus 9 has the display- use screen that 
reflects on a result of the action as the display apparatus 
5 does, at a time the drawing method is carried out after 
the writing. 

[0095] Note that the flow chart shown in Figure 8 ex- 
plains the example where the screen data generated at 
S1 is compiled by the compiler 76 and stored in ad- 
vance. However, the present invention is not limited to 
this. For example, the compiling of the screen data re- 
quested by the client apparatus 9 may be executed 
when the screen data is not compiled. In this case, a 
response speed to the client apparatus 9 is slower at 
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first compiling. However, it is possible to update the 
screen data after the compiling to reduce possibilities of 
recompiling. Thereby, it is possible to reduce the 
-timber of times the compiling is executed. 
[0096] As described above, in the control system of 
the present embodiment, the compiler 76 compiles the 
screen data, and generates the applet that can be exe- 
cuted on the virtual machine 91 of the client apparatus 
9, and then the open server section 77 transmits the ap- 
plet via the Internet 32. With this arrangement, the client 
apparatus 9 can display the screen that is identical with 
the screen to be displayed on the display apparatus 5, 
and control the PLC 3 and the display apparatus 5 by 
performing the same action as the display apparatus 5, 
even in a case where no program for supervising and 
controlling is pre-installed in the client apparatus 9, or 
in a case where the client apparatus 9 is in a remote 
location. 

[0097] Moreover, the control computer 7 converts the 
screen data into the applet and makes the applet public. 
Because of this, a new screen data for use in the remote 
location is not necessary for the user of the control sys- 
tem. Thereby, significantly saved is labor for generating 
the screen. Further, when no screen data for the remote 
location is specially generated, the screen in the remote 
location and the screen on the display apparatus 5 are 
maintained to be identical all the time. Thereby, labor for 
management is significantly reduced, compared with a 
case the screen data for the both are separately gener- 
ated and controlled to be identical with each other all the 
time. 

[0098] Note that the present embodiment is explained 
referring to the example where the applet is generated 
that causes the client apparatus 9 to perform (a) the ac- 
tion of transmitting the inquiries and the instructions of 
converting in the same manner as the display appara- 
tuses 5 do, and (b) the action of displaying in accord- 
ance with the response, and the control computer 7 re- 
lays the transmission of the contents of the device ad- 
dress. But the present invention is not limited to this. 
[0099] For example, the control computer 7 may com- 
municate with the display apparatus 5 so as to generate 
a file in the bit map format or in the JPEG format, which 
has identical contents to that of the screen display of the 
display apparatus 5, and to transmit the file to the client 
apparatus 9. The control computer 7 receives the data 
representing the screen of the display apparatus 5, and 
converts the data in terms of the format so that the data 
has a format in which the client apparatus 9 can display 
the data. Thereafter, the control computer 7 transmits 
the data to the client apparatus 9. In this way, it is not 
necessary to pre-install in the client apparatus 9 the pro- 
gram for the displaying and controlling of each display 
apparatus 5. Thereby, labor, time, and cost for installing 
are saved. 

[0100] However, if communication speed between the 
control computer 7 and the client apparatus 9 is slow, 
for example in case they communicate with each other 



via the Internet, speed of updating the screen on the cli- 
ent apparatus 9 is reduced when the data representing 
the screen is transmitted. 

[0101] On the contrary, in the present embodiment the 

5 control computer 7 (a) distributes the applet for causing 
the client apparatus 9 to ask the inquiry, to give instruc- 
tions of converting, and to display, and (b) relays the 
transmission of the contents of the device address. This 
significantly reduces an amount of data transmitted, and 

10 greatly improves the response speed of the client appa- 
ratus 9. Moreover, it is possible to further improve the 
response speed, because the client apparatus 9 end 
can deal with a user interface such as moving a cursor. 
[0102] In addition, almost similar effect can be ob- 

15 tained by sending an execution program for causing the 
client apparatus 9 to execute action similar to that of the 
applet, instead of sending the applet, wherein the exe- 
cution program is generated Tor example by compiling 
a program language such as BASIC. 

20 [0103] However, it is possible to execute the applet 
even if a machine language that an operation system 
(OS) and a CPU of the client apparatus 9 can execute 
is different, provided that the client apparatus 9 is pro- 
vided with the virtual machine 91, where the control 

25 computer 7 transmits the applet so that the virtual ma- 
chine 91 interprets the applet so as to display and con- 
trol. Therefore, it is possible to perform the display/con- 
trol at a greater number of the client apparatuses 9, in 
the same manner as the display apparatuses 5, without 

30 increasing varieties of the applets to be generated by 
the control computer 7. 

[0104] Moreover, in the present embodiment, telecon- 
trol computer 7 and the client apparatus 9 communi- 
cates with each other via the Internet 32. Because of 

35 this, the control computer 7 and the client apparatus 9 
can communicate with each other by being respectively 
connected to nearest Internet service providers (ISP) 
via the public network, even if they are located remotely 
from each other. Therefore, communication cost is sig- 

40 nificantly lowered, compared with a case where they are 
respectively connected via a public telephone line of the 
circuit switching type. 

[0105] In addition, the communication via the Internet 
32 allows the user of the client apparatus 9 to supervise 

45 and control without hindrance, as he uses the display 
apparatus 5, even if (a) the client apparatus 9 and (b) 
the system being composed of the control computer 7, 
the display apparatuses 5, and the PLCs 3 are located 
respectively in different countries. As a result, the user 

50 of the client apparatus 9 can be accurately informed of 
the state of the system, and give appropriate advice to 
an operator of the system, thereby support the operator, 
even if he is in a country other than the country in which 
the system is located. Therefore, it is not necessary to 

55 have a large number of support personals in vicinity of 
the system, thus significantly reducing labor for support- 
ing. 

[0106] By the way, in the present embodiment, the 
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control computer 7 communicates with the display ap- 
paratus 5 in order that the open server section 77 of the 
control computer 7 obtains/coverts the contents of the 
address of the device. But, the present invention is not 
limited to this. Similarly to the conventional system 5 
shown in Figure 44, the control computer 7 may directly 
communicate with the PLC 3 so as to obtain/convert the 
contents of the address of the device. 
[0107] However, in this case, for communicating with 
the PLC 3, the control computer 7 needs to communi- 
cate in a dedicated protocol specific to the type of the 
PLC 3. Because of this, it is necessary to have labor for 
generating a communication program for the control 
computer 7. 

[0108] In the present embodiment, on the contrary, 
the protocol is converted by the display apparatuses 5, 
which are requisite to the control system, and whose cal- 
culating ability and memory capacity are not fully used 
compared with the PLCs 3. This allows the computer 7 
to communicate in the common protocol, regardless of 
the types of the PLCs 3. Thus, it is possible to signifi- 
cantly reduce the labor for generating the communica- 
tion program. Note that the display apparatuses 5 need 
to communicate in the dedicated protocol for communi- 
cating with the PLCs 3, even if the display apparatuses 
5 are connected as shown in Figure 44. Therefore, even 
if the display apparatuses 5 are provided between the 
control computer 7 and the PLCs 3, the labor for gener- 
ating the communication protocol for the display appa- 
ratuses 5 will not be increased. 

[0109] Specifically, in the control system of the 
present embodiment, a protocol (the common protocol) 
f ortransmission in the network 6 is specified so that data 
strings 61 (See Figure 10) to be transmitted in the net- 
work 6 in displaying/controlling are identical among the 
PLCs 3 of different types, when the contents of the dis- 
play or the contents of the control is identical, regardless 
of the types of the PLCs 3. Moreover, the display appa- 
ratus 5 that is provided in a central position in the com- 
munication inter-converts the common protocol and the 
dedicated protocols that are respectively specific to the 
types of the PLC 3, so that that display apparatus 5 re- 
lays the communication between (a) the PLC 3 to which 
that display apparatus 5 is connected, and (b) the con- 
trol computer 7 or another display apparatus 5. In this 
manner, the control computer 7 and each display appa- 
ratus 5 can communicate with each other in the common 
protocol even if different dedicated protocols are used 
between the PLCs 3 that are respectively connected to 
the display apparatuses 5. 

[0110] The target system is provided with a control- 
object apparatus, for example, a valve or a motor, which 
operates in accordance with instructions, or devices 10, 
which may be a flow sensor or a temperature sensor, 
which detects a state of respective components in the 
target system. On the other hand, the PLCs 3 respec- 
tively commu nicate with the devices 1 0 so as to control 
the respective devices 1 0 in accordance with the control 



program stored in advance. The control program is 
transmitted to each PLC 3, for example by being trans- 
mitted from the control computer 7 via the display appa- 
ratus 5. 

[0111] Here, because the PLCs 3 have been devel- 
oped from the sequencer that uses a relay, in most cas- 
es, different control programs are used by the PLCs 3 
of different manufacturers, and different product types 
for example, so that each type of PLCs 3 uses not only 
its own control program, but also its own dedicated pro- 
tocol. Therefore, the PLC 3, which is connected with the 
display apparatus 5 via the serial cable 4, communi- 
cates with the display apparatus 5 in the communication 
protocol in which the PLC 3 can communicate. 
[0112] In the dedicated protocol, when read-out of da- 
ta is instructed, as schematically shown in Figure 9, 
transmitted is a data string 41 , which includes a control 
code (ESC) for indicating that a code transmitted next 
is a command, a command code (RD) for instructing the 
PLC 3 to read out the data, a read-out starting address 
(X0001), a read-out size (5) and a control code (RET) 
for indicating an end of the transmission. However, in 
most cases, the respective PLCs 3 are different from 
each other in terms of (a) sequences for the address, 
size, and the like, (b) the control code itself, (c) a repre- 
sentation format for representing the address or the 
code (for example, a type of code for representing a bit 
width or a character for indicating the numeral value), 
or (d) commands systems, in which the command code 
is included. 

[0113] On the other hand, the network 6 of the present 
embodiment is, for example, a LAN (Local Area Net- 
work) such as the Ethernet (Trademark: Xerox Corp.). 
In the network 6, the respective display apparatuses 5 
and the control computer 7 communicate with each oth- 
er in the TCP/IP protocol. Because of this, a communi- 
cation apparatus capable of communicating in the TCP/ 
IP can freely participate in the network 6 without disturb- 
ing transmission of data between other communication 
apparatuses, for example, even if a control host compu- 
ter (not shown) or the like used by a developer of the 
control system is in a location different from where an 
operating company of the control system, and is con- 
nected from the location via the telephone line. 
[0114] Note that, in the TCP/IP protocol, each mod- 
ule, such as TCP modules or IP modules, attaches a 
header for use in transmission, to the data string 61 to 
be transmitted. However, in the present specification, 
wordings "the data string 61 to be transmitted via the 
network 6" are used to mean "data string, which a upper 
layer requests a TCP module to transmit, and which the 
TCP module of reception end to send to the upper layer". 
[0115] In the present embodiment, In the common 
protocol, which is specified for use in transmission in the 
network 6, the data string 61 includes (a) identification 
data 62, which is for identification, for example, as to 
whetherthe data string 61 is the data for displaying/con- 
trolling or the control program, and (b) a data body 63, 
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as shown in Figure 10. Further, as the data for display- 
ing/controlling, a data body 63r used in sending to the 
PLC 3, for example, a command for instructing data 
read-out includes (a) a common code 64 for represent- 
ing contents of the command, and (b) a read-out starting 
address 65a and a read-out size 65b, which are relevant 
information 65 to be attached to the common code 64. 
Moreover, the data body 63w for instructing data write- 
in includes a write-in start address 65c and a write-in 
data 65d, as relevant information 65. 
[01 16] In the common code 64, regardless of the com- 
mand codes of the PLCs 3, a universal code is used for 
commands having the same contents, among the com- 
mands understandable for each of PLC 3. Moreover, al- 
so unified regardless of the types of the PLCs 3 are order 
and format of transmission of data of relevant informa- 
tion 65, such as reading-start address 65a and reading 
size 65b. This makes it possible to specify one com- 
mand for one meaning in the common protocol, regard- 
less of which PLC3 is connected to the display appara- 
tus 5. Further the data strings 61 to be transmitted 
through the network 6 when displaying/controlling have 
the same data string, regardless of the types of the PLCs 
3. 

[01 17] Here, the display apparatuses 5, as described 
above, are provided with the PLC-end communication 
processor 51 , the network-end communication proces- 
sor 52, and the protocol converter 53, which are shown 
in Figure 1 . In case the dedicated protocol and the com- 
mon protocol are different from each other, the protocol 
converter 53 inter-converts the protocols from one to the 
other. In this way, the display apparatus 5 can display 
on its screen the states of the PLC 3 connected thereto 
or that of the PLC 3 connected to the other display ap- 
paratus 5, while relaying communication in the dedicat- 
ed protocol and communication in the common protocol 
according to need. Moreover, the display apparatus 5 
outputs instructions for the PLC 3 in accordance with 
operation by an operator. 

[0118] Note that the conversion of protocol is carried 
out, for example, by a method disclosed in International 
Patent Publication WO NO . 99/561 86 (Published on No- 
vember 4, 1 999). 

[0119] The protocol converter 53 stores, as protocol 
information for inter-converting the protocols, (a) a data 
transmission format FMT for representing a format of 
the data string 41 to be transmitted in the dedicated pro- 
tocol, and (b) a command code in the designated pro- 
tocol, (c) a command conversion table TBL for repre- 
senting a corresponding relationship between a com- 
mand code in the dedicated protocol and the command 
code. 

[0120] Specifically, as shown in Figure 9. the data 
transmission format FMT is a skeleton-like data string; 
which is a part of the data string 41 , and in which a part 
changed in accordance with the data contents to be ac- 
tually changed, for example data contents for reading 
and writing, a data size or address for reading and writ- 



ing, is left undefined. Only usage is defined in the unde- 
fined part. In addition, where a region for command code 
is left undefined, when a data transmission format FMT 
extruded from a data string to be transmitted actually is 
s common between a plurality of commands, it may be so 
arranged that the regions of the command codes are 
also undefined and the data transmission format is used 
in common between the commands. 
[0121] Moreover, the command conversion table 
10 TBL, as shown in Figure 11 , shows correspondence be- 
tween the command code 64 and the command code of 
the PLCs 3 connected to the serial cables 4. The proto- 
col converter 53 converts one code into another code. 
[01 22] Before the display apparatuses 5 and PLCs 3 
15 transmit the data regardi ng the display and control, com- 
bination between the data transmission format FMT and 
the command conversion table TBL is set in accordance 
with the communication protocol of the PLCs 3, so that 
the protocol information is changed over when a PLC 3 
20 using a different communication protocol is connected. 
For example, if a PLC 3 of type A is replaced with a PLC 
3 of type B, a command conversion table TBLa is 
changed over to a command conversion table TBLb, 
which are shown in Figure 11 . 
25 [01 23] Note that, the communication protocol may be 
selected, for example, by user's operation of the com- 
puter 7 or the display apparatuses 5. Further, the display 
apparatuses 5 themselves may send, to the PLCs 3, a 
command that can specify the communication protocol 
30 of the PLCs 3, while sequentially selecting communica- 
tion protocols that can be sent out, and may identify the 
communication protocol automatically in accordance 
with a response code from the PLCs 3. Moreover, the 
display apparatus 5 may be so adopted as to store the 
35 protocol information, with respect to all the communica- 
tion protocols used by PLCs 3 that can be connected to 
the display apparatuses 5, or may be so adopted that 
the display apparatuses 5 stores only a communication 
protocol of PLCs 3 currently connected thereto, and 
40 downloads in accordance with need. The downloading 
may be carried out in various methods, such as from the 
control computer 7 or using a recording medium. 
[0124] As described above, while the control system 
is operating, the protocol converter 53 generates the da- 
45 ta string 41 to be sent and received to/from the PLCs 3. 
In this way, the display apparatuses 5 can send and re- 
ceive data to/from the PLCs 3, without asking where in- 
putted data come from, and can respond to the replace- 
ment of the PLCs 3, without stopping the control system. 
so [0125] Here, the display apparatuses 5 are requisite 
elements to the control system. For displaying a high- 
resolution screen, the display apparatuses 5 recently 
have a recording capacity of, for example, a few M bits 
(in general, PLCs have a few tens bits), and an operation 
55 speed thatisfast enough forsuch displaying. Therefore, 
the display apparatuses 5 can perform the protocol con- 
version with a sufficient reserve capacity, compared with 
a PLC 3 suitable for the I/O control. 
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[01 26] Moreover, because there is no PLC 3 between 
the display apparatuses 5 and the control computer 7, 
the PLCs 3 can concentrate in controlling the target sys- 
tems. Therefore, by having the conventional arrange- 
ment shown in Figure 44, that is, by connecting the re- 
spective PLCs 503 with each other and connecting the 
respective PLCs 503 with the display apparatuses 505, 
it is possible to reduce the recording capacity and oper- 
ation ability of the PLCs, compared with the arrange- 
ment in which the PLCs 503 process most of communi- 
cation within the control system 501. 
[0127] Note that, one of examples of processes in 
which a large amount of communication is processed is 
a process in which the screen data is downloaded from 
the control computer 7 to the display apparatus 5 when 
the product to be manufactured by the target system is 
going to be changed to another product. However, in the 
local control system 31 of the present embodiment, the 
screen data does not pass through the PLCs 3. There- 
fore, normal action of the PLCs 3 is maintained because 
the PLCs 3 do not have a large workload even when the 
screen data is downloaded. 

[01 28] Moreover, the respective display apparatuses 

5 and the control computer 7 communicate with each 
other in the common protocol, regardless of the types 
of the PLCs 3. Therefore, this allows plural types of 
PLCs 3 to be in the same local control system 31 , thus 
giving more varieties in selecting the types. Further, the 
common communication protocol is used in the network 

6 in the local control system 31 . Therefore, it is possible 
to freely utilize apparatuses, such as a hub, a bridge, 
and a rooter, which are to be connected to the network 
6. Further, this improves a degree of freedom as to the 
positional arrangements of those apparatuses and the 
PLCs 3. In addition, it is possible to reduce a manufac- 
turing cost of the local control system 31 as a whole, 
because it is not necessary to have a converter 51 0 (see 
Figure 44) of the conventional control system. 

[01 29] In addition, in the present embodiment, where 
the display apparatus 5 converts the protocols, appara- 
tuses such as the display apparatus 5 and the control 
computer 7, which are connected to the network 6, can 
communicate with each other in the common protocol, 
regardless of the types of the PLCs 3. Therefore, the 
server section 73 and the common protocol IF section 
72 of the control computer 7 can communicate only in 
the common protocol with the respective display appa- 
ratuses 5 and the PLCs 3 via the display apparatuses 5. 
[01 30] More specifically, the server section 73 identi- 
fies, based on the device address, a recipient (IP ad- 
dress) that will receive the data that may be a write-in 
request, a read-out request, or the like. In case the re- 
cipient is the display apparatus 5, the server section 73 
transmits the data to the IP address in the common pro- 
tocol. On the other hand, if it is judged that the device 
address is the PLC 3, the server section 73 transmits 
the data to the display apparatus 5 of the IP address 
that is connected to the PLC 3. 



[0131] Note that, association between the respective 
display apparatuses 5 and the respective IP addresses 
is determined when the display apparatuses 5 are con- 
nected to the network 6, for example, via designation by 
5 the user of the control computer 7, or via allotting a va- 
cant IP address by the control computer 7. The associ- 
ation is stored in the storing region (not shown) of the 
serversection 73. Moreover, for example in case those 
addresses are determined for each display apparatus 
10 5, the device address of the respective display appara- 
tuses 5 and the device addresses of the PLCs 3 to be 
connected with the display apparatuses 5 are deter- 
mined by the control computer 7 by reading out a cor- 
respondence table stored in the display apparatus 5, or 
is by distributing a correspondence table to the display ap- 
paratuses 5 if the addresses can be set by the control 
computer 7. Therefore, the server section 73 can, by 
looking up to the correspondence table of the device ad- 
dresses and the correspondence table for the IP ad- 
dresses, determine the IP address, which will be a re- 
cipient for a reading-out request or a writing-in request. 
[0132] Here, each section in the display apparatus 5, 
the control computer 7 and the client apparatus 9 is a 
function block that is realized by such an arrangement 
where processing means such as a CPU executes a 
program stored in storing means such as a ROM or a 
RAM, so as to control input/output means such as a 
touch panel or a liquid crystal display apparatus, or a 
communication circuit such as an interface circuit. 
Therefore, it is possible to realize the display apparatus 
5, the control computer 7 and the client apparatus 9, 
simply by a computer that has those means, the com- 
puter reading a recording medium (for example, a 
CD-ROM) that stores therein the program, and execut- 
ing the program. Especially, it is possible to realize the 
virtual machine 91 and the browser 92 of the client ap- 
paratus 9 by using general-purpose browser software, 
which is pre-installed on most of computers. Those com- 
puters can be operated as the client apparatuses 9, 
without installing a special program. 
[0133] Note that, if a program for downloading pro- 
grams via another communication path, such as the se- 
rial cable 4, the network 6, and the Internet 32, or the 
like is pre-instailed in the computer, it is also possible to 
distribute the program to the computer via the commu- 
nication path. 

[0134] Next, another configuration of the control sys- 
tem is explained. 

[0135] In a local control system 31 of the present con- 
trol system shown in Figure 12, display apparatuses 5 
have almost a similar arrangement as the display appa- 
ratuses 5 shown in Figure 1 . The display apparatus 5 of 
the present control system is provided with (a) a serial 
interface 56 that is provided between a serial cable 4 
and a PLC-end communication process or 51 (dedicated 
protocol communication means), and (b) a network in- 
terface 57 that is provided between a network 6 and a 
network-end communication processor 52 (common 
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protocol communication means and relay means). Al- 
though, both the interfaces 56 and 57 are not mentioned 
in the explanation on the control system of Figure 1 , the 
display apparatus 5 in the control system of Figure 1 is 
also provided with both the interfaces 56 and 57. 5 
[0136] Moreover, a display processor 55 of the display 
apparatus 5 instructs the network-end communication 
processor 52 so as to output, to another display appa- 
ratus 5, a data reading/writing command (command for 
reading and writing data) for a device 1 0 connected to 
the another display apparatus 5, when the display proc- 
essor 55 displays/controls a state of the device 1 0. The 
data reading/writing command is specified in a common 
protocol. This allows the display processor 55 to com- 
municate with the PLC 3 connected with the another dis- 
play apparatus 5, without knowing a type of the PLC 3. 
[0137] On the other hand, the PLC-end communica- 
tion processor 51 communicates with the PLC 3 in a 
dedicated protocol that is specific to the PLC 3. In ac- 
cordance with requests from a protocol converter 53 and 
the display processor 55, the PLC-end communication 
processor 51 outputs, to the PLC 3, the data reading/ 
writing command and a control program that is outputted 
by the PLC-end communication processor 51 . In case 
the PLC-end communication processor 51 receives 
from each of sections 51 , 53, and 55 instructions to com- 
municate with the PLC 3, the PLC-end communication 
processor 51 , for example, stores the instructions tem- 
porarily, then processes the instructions one by one, so 
as to output commands and control programs requested 
by the respective instructions to communicate. 
[0138] The network-endcommunication processor 52 
sends and receives data string 61 to/from another dis- 
play apparatus 5 and the control computer 7. Moreover, 
the network-endcommunication processor 52 identifies 
usage of a data body 63 (for what purpose the data body 
63 is used), in accordance with identification data 62 in 
the thus received data string 61 . In case the data body 
63 is data for displaying/controlling, the network-end 
communication processor52 gives the protocol convert- 
er 53 the data body 63. Moreover, in case the data body 
63 is a control program, the network-end communica- 
tion processor 52 gives the PLC-end communication 
processor 51 the data body 63, so that the PLC-end 
communication processor will send the control program 
to the PLC 3. Further, in case the data body 63 is screen 
data that represents a background screen of the display 
apparatus 5 or a location of a figure element corre- 
sponding to the device 10, the network-end communi- 
cation processor 52 gives the data body 63 to the display 
processor 55 so as to update the screen data. On the 
contrary to this, when the network-end communication 
processor 52 receives the data body 63 from the proto- 
col converter 53, the PLC-end communication proces- 
sor 51 or the display processor 55, the network-end 
communication processor 52 attaches the identification 
data 62 to the data body 63, and sends the data body 
63 to another display apparatus 5 or the control compu- 



ter 7. 

[0139] The protocol converter 53 generates the pre- 
viously discussed data string 41 (see Figure 9) that the 
protocol converter 53 sends and receives to/from the 
PLC 3 on real time while the local control system 31 is 
operating. 

[0140] The control computer 7 further is provided with 
a user processor 78 and a setting section 79. The user 
processor 78 instructs a server section 72 so as to car- 
ries out processes such as a process of displaying/con- 
trolling a state of each devices 10 and a process of ac- 
cumulating. 

[0141] The setting section 79 performs setting of the 
whole local control system 31 , forexample, setting a sta- 
tion name and IP address of each display apparatus 5. 
Specifically, the setting section 79 manages, for exam- 
ple as shown in Figure 13, (a) the station name and IP 
address of each display apparatus 5, (b) a maker, type, 
and version of the PLC 3 connected, and (c) the devices 
10 connected respectively to the PLCs 3, (d) and the 
like. 

[0142] Lists of stations participating the network may 
be set by an administrating personnel of the local control 
system 31 using the input means (such as a keyboard) 
of the control computer 7. Alternatively, for example, the 
list of the stations participating the network may be au- 
tomatically generated by the setting section 70 in ac- 
cordance with status information, which indicates IP ad- 
dress of the display apparatuses 5 and PLCs 3 connect- 
ed thereto. The status information is transmitted from 
the respective display apparatuses 5, in response to a 
node searching signal, which the setting section 79 in- 
struct the server section 72 to transmit to the network 6. 
[01 43] Here, as described above, in the present local 
control system 31 , the data string 61 transmitted through 
the network 6 by the display apparatus 5 having the pro- 
tocol converter 53 is same, as long as the data string 61 
represents the same display contents/control contents, 
regardless of the types of the PLCs 3. Because of this, 
even if the types of the PLCs 3 are different, the user 
processor 78 of the control computer 7 gives instruc- 
tions to the server section 72 in the same procedure, so 
as to instruct the PLC 3 to control. Thereby, the user 
processor 78 can receive the data from the PLC 3. 
Therefore, what is required is to provide only a display 
apparatus 5 that must communicate with the PLC 3 with 
a program for communicating in the dedicated program. 
Moreover, even if a PLC 3 that communicate in a new 
communication protocol is developed, only the display 
apparatus 5 must deal with that PLC 3. As a result, it is 
possible to reduce labor for manufacturing and mainte- 
nance management of the local control system 31 , com- 
pare with the control system of Figure 44. 
[01 44] The client apparatus 9 (control terminal appa- 
ratus) is provided with an Internet communication proc- 
essor 93 (wide area network communication means), a 
control program generating section 94 (control protocol 
generating means), and a serial port emulator (herein- 
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after, referred to as an SPE) 95 (serial port simulating 
means). The Internet communication processor 93 can 
be connected to the control computer 7 via the Internet 
32. The client apparatus 9 of Figure 1 is also provided 
with the Internet communication processor 93. The con- 
trol program generating section 94 generates or modi- 
fies the control program of the PLC 3, and outputs the 
control program in aformat in which the control program 
can be outputted from the serial port. The SPE 95 re- 
ceives the control program instead of the serial port, and 
instructs the Internet communication processor 93 to 
transmit instruction data that indicate the control pro- 
gram itself and a PLC 3 of a destination. 
[0145] On the other hand, the control computer 7 is 
provided with an Internet communication processor 80 
that can be connected with the Internet communication 
processor 93 of the client apparatus 9 via the Internet 
32 (wide area network). The Internet communication 
processor 80 specifies the PLC 3 of the destination, in 
accordance with the received instruction data, and in- 
structs the server section 72 to transmit, to the display 
apparatus 5 connected to the PLC 3, the control pro- 
gram in the common protocol. In this way, the client ap- 
paratus 9 updates the control program of the PLC 3, 
from an arbitrary position that can be connected to the 
Internet 32. 

[0146] Here : in order to realize the control program 
generating section 94, the present control system can 
utilize control program generating software that is used 
in an apparatus, such as the control host computer 507 
shown in Figure 44, directly connected via the serial 
port, because the SPE 95 is provided to the present con- 
trol system. In this way, for example, mnemonic, ladder 
circuit diagram, flow chart, or sequential function chart 
(SFC) can be used to write a control program, without 
developing new control program generating software for 
each type of the PLCs 3. Moreover, the control program 
generating section 94, which is presumed to be directly 
connected with the PLC 3, outputs the control program 
as data string to be outputted to the serial port. 
[0147] On the other hand, the SPE 95 can set, in ad- 
vance, (a) the control computer 7 of the local control sys- 
tem 31 having the PLC 3, and (b) the display apparatus 
5 to which the PLC 3 is connected, in order to specify 
the PLC 3 of the destination. In addition, in case the dis- 
play apparatus 5 is connected with more than one PLC 
3, also set is which of the more than one PLC 3 of the 
destination. 

[0148] Specifically, the SPE 95 can set the control 
computer 7 to which the Internet communication proc- 
essor 93 is connected, for example by showing in ad- 
vance a list of the local control system 31 that are per- 
mitted to update the control program of the PLCs 3, for 
promoting a user to select. Note that data to specify the 
control computer 7, such as addresses and domain 
names on the Internet 32, is stored in advance. 
[01 49] Moreover, the SPE 95 lets the user to specify 
the display apparatus 5, for example by displaying in- 



formation with which the display apparatus 5 can be 
specified, among information displayed on a list of net- 
work participating stations shown in Figure 5, in other 
words, by displaying a box in which an IP address or a 

s station name is inputted or selected. Especially, the SPE 
95 can automatically display choices by communicating 
with the control computer 7 in advance so as to look up 
memory contents of the setting section 79. This allows 
the user of the SPE 95 to designate the recipient in the 

10 same way as he specifies the display apparatus 5 by 
using the setting section 79 of the control computer 7. 
[0150] Furthermore, when the SPE 95 receives, from 
the control program generating section 94, the data 
string for indicating the control program for the PLCs 3, 

is the SPE 95 instructs the Internet communication proc- 
essor 93 to transmit, via the I nternet 32 to a control com- 
puter 7 specified by the setting set in advance, instruc- 
tion data including (a) an identifier that indicates the dis- 
play apparatus 5 and the PLCs 3, and (b) the data string 

20 indicating the control program. 

[0151] In case the PLCs 3 are different in types, thus 
having memory areas of different sizes, different ad- 
dress maps such as locations, or different machine lan- 
guages that their processing units, such as CPUs, can 

25 understand, it is necessary to generated a control pro- 
gram for each PLC 3. On the other hand, the control 
program generating software carries out a relatively 
complicated process because the control program gen- 
erating software generated the control program from the 

30 ladder diagram or the like, as described above. There- 
fore, it is troublesome to newly generate, for each types 
of the PLCs3 } the control program generating software 
that is capable of outputting the control program to the 
control computer 7 via the Internet 32. 

35 [0152] On the contrary, in the present embodiment, 
the provision of the SPE 95 allows conventional control 
program generating software to be utilized. Therefore, 
it is possible to significantly reduce the labor to generate 
a program that realizes the respective sections (91 to 

40 95) of the client apparatus 9. 

[0153] Here, the respective sections 78 to 80 and 93 
to 95 are functional blocks that are realized by a pro- 
gram, as the respective sections 71 to 77, 91, and 92 
described above. 

45 [0154] With the above arrangement, at S11 (see Fig- 
ure 1 4) ; as to the respective display apparatuses 5 sub- 
scribed in the network, the setting section 79 sets IP ad- 
dresses, station names, and the PLCs 3 connected to 
the respective display apparatuses 5 as network setting, 

so prior to normal processes for displaying/controlling. 
Here, in case the protocol converting section 53 of the 
display apparatus 5 do not have the protocol information 
of the PLC 3 currently connected to the display appara- 
tus 5, the protocol information may be downloaded from 

55 the setting section 79 to the protocol converting section 
53. In this case, transmitted as the data string 61 shown 
in Figure 9 are the date main body 63 indicating the con- 
tents of the program information, and the identification 
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data 62 indicating the data string 61 is the protocol in- 
formation. The data main body 63 is handed down to 
the protocol converting section 53 by the network-end 
communication processor 52. 

[0155] In case the control computer 7 instructs the 5 
PLC 3 to control, as an example of normal processes, 
the user processor 78 instructs the server section 73 to 
transmit an data writing command to the PLC 3 in the 
common protocol shown in Figure 9 (S12). The server 
section 73 refers to the network setting of S11 so as to 10 
obtain the IP address of the display apparatus to which 
that PLC 3 is connected, and transmits to the IP address 
the data string 61 that indicated the data writing com- 
mand (S13). 

[0156] On the other hand, in the display apparatus 5, 
the network-end communication processor 52 judges 
that the data string 61 is data for displaying / controlling, 
based on the identification data 62 of that data string 61 , 
so that the network-end communication processor 52 
hands down the data body 63 to the protocol converting 
section 53 for protocol conversion (S14). The protocol 
converting section 53 extracts the common code 64 and 
the relevant information 65 out of the data main body 63 
in the common protocol, and selects, by looking up to 
the command conversion table TBL shown in Figure 11, 
a command code that is recognizable to the PLC 3 and 
corresponds to the command code 64. Moreover, if nec- 
essary, a transcription of the relevant information 65 is 
converted to an expression that is recognizable to the 
PLC 3. 

[0157] As a result of those, determined are the com- 
mand code to be transmitted to the PLC 3, data con- 
tents, a size and address of the data, and the like. In 
response to this, the protocol converting section 53 gen- 
erates the data string 41 to be transmitted to the PLC 3 
by referring to the data transmission format FMT, and 
instructs the PLC-end communication processor 51 to 
transmit the data string 41 . 

[0158] Furthermore, the PLC-end communication 
processor 51 refers to a transmission request from the 
protocol converting 53 and transmission requests from 
other sections, such as a transmission request of the 
data string 41 from the display processor 55 and trans- 
mission request of the control program from the net- 
work-end communication processor 52, so as to trans- 
mit to the serial cable 4 the data strings 41 indicated 
respectively by those (S15). On the other hand, upon 
receipt of the data writing command in their designated 
protocol, the PLCs 3 control the states of the devices 1 0 
in accordance with the command (S1 6). 
[01 59] Note that the above procedure is explained re- 
ferring to the case of the data writing command as an 
example. However, the protocol converting section 53 
also performs the protocol conversion in case of the data 
reading command. Moreover, the data transmission 
from the PLCs 3 to the control computer 7 is carried out 
in an inverse procedure with respect to the above pro- 
cedure. Here, the protocol converting section 53, upon 



the receipt of the data string 41 from the PLC 3, applies 
the data string 41 to the data transmission format FMT, 
so as to extract the command, the data contents, the 
size and address of the data and the like that are indi- 
cated by the data string 41 , generates the data body 63 
in the common protocol, and output the data main body 
63 to the network-end communication processor 52. In 
this way, the user processor 78 can receives, from the 
PLC 3, a data string in the common protocol, regardless 
of the type of the PLC 3. 

[0160] On the other hand, when updating the control 
program, a process shown in Figure 15 is carried out. 
Namely, the SPE 95 of the client apparatus 9 sets the 
recipient of the control program, prior to the updating of 
the control program (S21). The recipient, which is, as 
described above, combination in which the PLC 3 is 
paired with station names and I P addresses of the con- 
trol computer 7 and the display apparatus 5 or the like 
combination, is specified with the same information as 
the network setting at S1 1 , except the control computer 
7. Here, by looking up to the setting of S11 , the server 
section 73 can obtain the IP address of the display ap- 
paratus 5 to which the PLC 3 is connected. Therefore, 
by inquiring the server section 73 via the Internet com- 
munication processor 93, the Internet 32, and the Inter- 
net communication processor 80, the SPE 95 allows a 
user of the SPE 95 to specify the display apparatus 5 in 
the same manner as the network setting, without his 
learning a new specifying method. 
[0161] Note that, when communicating via the Inter- 
net 32 at steps such as S21 or later described S24, the 
Internet communication processor 80 certifies whether 
or not the client apparatus 9 or the user thereof is au- 
thorized to update the control data, for example by 
checking whether or not an identification number and a 
password received from the Internet communication 
processor 93 are predetermined combination, so that 
the Internet communication processor 80 will reject an 
access from an unauthorized client apparatus 9. Be- 
cause a client apparatus 9 failed to be certified is reject- 
ed by the control computer 7 to access, data from that 
client apparatus 9 will not flow through the network 6. 
Thus, it is possible to improve security of the local con- 
trol system 31. 

[01 62] Moreover, the control program generating sec- 
tion 94 determines a control program is to be transmitted 
to the PLC 3 (S22), for example by generating or mod- 
ifying a control program, or select a control program that 
is generated in advance. 

[0163] Further, the control program generating sec- 
tion 94 instructs, for example, an operation system (OS) 
or the like to transmit the control program to the serial 
port (S23). Then, the SPE 95 receives the control pro- 
gram instead of the serial port, for example by intercept- 
ing a transmission instruction, and generates an identi- 
fier that indicates the display apparatus 5 and the PLC 
3 set at S21 , and instruction data that indicates the re- 
ceived control program. Then, the SPE 95 instructs the 
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Internet communication processor 93 to send the in- 
struction data to the control computer 7 that is set at S2 1 

(524) . In response to this, the Internet communication 
processor 93 sends the instruction data to the Internet 
communication processor 80 of the control computer 7, 
via the Internet 32. 

[0164] On the other hand, in the control computer 7, 
upon receipt of the instruction data, the Internet com- 
munication processor 80 instructs the server section 73 
to transmit the control program to the display apparatus 

5 that is specified in accordance with the instruction data 

(525) . Further, the server section 73 generates a data 
string 61 p (see Figure 10), by adding an identification 
data 62p to a data main body 63p, which is the control 
program itself, the identification data 62p indicating that 
the data main body 63p is a control program, and trans- 
mits the data string 61 p to the IP address of the specified 
display apparatus 5 (S26). 

[0165] Note that, in case the recipients is specified by 
other data than the IP address, the IP address of the 
recipient is specified by looking up to the network setting 
of S11 shown in Figure 14. 

[0166] The network-size communication processor 
52 of the display apparatus 5 judges that the data main 
body 63p is a control program, in accordance with the 
identification data 62p of the data string 61 p, and in- 
structs the PLC-end communication processor 51 to 
transmit the data main body 63p as it is. Moreover, the 
PLC-end communication processor 51 transmitsthe da- 
ta main body 63pto the PLC 3 in response to this (S27). 
[0167] Here, the data main body 63p is a data string 
identical to the data string outputted by the control pro- 
gram generating section 94, that is, the data string to be 
outputted to the serial port. Therefore, because the 
PLC-end communication processor 51 outputs the data 
main body 63p, the PLC 3 can receive the control pro- 
gram without any trouble, so as to update the control 
program, even though the Internet 32 and the network 

6 exist in a transmission line for the control program 
(S28). 

[0168] Note that, in the present control system, dis- 
cussed is a case where the SPE 95 of the client appa- 
ratus 9 designates the display apparatus 5 to specify the 
PLC 3. However, the present invention is not limited to 
this. For example; an identifier that can specify the PLC 
3 in the whole control system may be added to the in- 
struction data, so that the same effect will be obtained 
even when the Internet communication processor 80 of 
the control computer 7 specifies the display apparatus 
5 in accordance with the identification. 
[0169] However, in case the SPE 95 specifies the PLC 
3 in the same method as the setting section 79 as de- 
scribed above, the user of the SPE 95 does not need to 
learn a method other than that method of the setting sec- 
tion 79. Thus, it is possible to realize a more user-friend- 
ly control system. 

[0170] Moreover, in the present control system, ex- 
emplified is a case where the PLC 3 makes a response 



in accordance with the request from the section for dis- 
playing or controlling. However, the PLC 3 orthe display 
apparatus 5 may deliver the data every cycle of a pre- 
determined period or every predetermined event. In this 

5 case, the transcription for transmission of the data 
through the network 6 may be defined without consid- 
ering which type the PLC 3 is of. In any of those cases, 
a transmission protocol (common protocol) of the dis- 
play/control data of the network 6 is so defined that the 

10 data for the identical control instructions or the identical 
conditions will be identical when transmitted through the 
network 6, no matter which type the PLCs 3 are. Thus, 
the similar effect is obtained as long as the display ap- 
paratuses 5 interconvert the common protocol and the 

15 designated protocol for each type. 

[0171] Next, still another configuration of a control 
system is explained. 

[0172] The control system shown in Figure 16 is fur- 
ther provided with a public server apparatus 8 for re- 

20 lease to the public the data indicating conditions of a 
local control system 31 . In a control computer 7, an In- 
ternet communication processor 80 shown in Figure 12 
communicates with a public server apparatus 4 via the 
Internet 32. In case the local control system 31 and the 

25 public server apparatus 8 communicate with each other 
in cipher, an Internet communication processor 80 uses 
a predetermined cipher key or a double sign key so as 
to communicate with the public server apparatus 8 in 
cipher. The Internet communication processor 80 stores 

30 therein various data to be used for connection with the 
Internet 32. 

[0173] The Internet communication processor 80 
communicates with the public server apparatus 8 in de- 
sired timing, such as at a point of time when received 

35 an instruction from a user, and at a point of time when 
screen data is changed, so as to transmit screen data 
of the foregoing screen data memory 75 (see Figure 1) 
to the public server apparatus 8. Moreover, the Internet 
communication processor 80 accesses to the public 

40 server apparatus 8 in predetermined timing, such as at 
a point of time when a device 1 0 is changed and or in a 
predetermined time interval, so as to transmit to the pub- 
lic server apparatus 8 content (device data) of a device 
address A that is necessary for releasing data to public 

45 in the public server apparatus 8. The content of the de- 
vice address A is obtained via a server section 73, in the 
same manner as a display processor 71 obtains. Fur- 
ther, when the Internet communication processor 80 
found, as a result of the communication with the public 

so server apparatus 8, that a client apparatus 9 has in- 
structed to change the device data, the Internet commu- 
nication processor 80 relays the instruction so as to 
transmit, to an entity of the device address A such as 
the display apparatuses 5 or the PLCs 3 connected to 

55 the display apparatuses 5, the instruction for changing 
the content, similarly to the case where the display proc- 
essor 71 changes the content of the device address A. 
[01 74] The public server apparatus 8 is provided with 
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a local control system end communication processor 
(hereinafter, just referred to as a local communication 
processor) 81 , a file generating section 82 : a display file 
recording section 83, a data memory 84, and a public 
server section 85. 

[0175] Here : each of the sections 81, 82, 84, and 85 
are also functional blocks realized by a program, simi- 
larly to the foregoing respecting sections 71 to 77, 91 
and 92. Moreover, storing process of a display file into 
the display file recording section 83 is also realized by 
a program. 

[0176] An XML (extensible mark-up language) file to 
be stored in an XML file recording section 83b is gener- 
ated for each unit screen that is included in screen data 
of the display apparatuses 5. Each XML file includes an 
XML element (element), which indicates each tag (proc- 
ess instruction word) that relates to the unit screen. 
[0177] The XML file is schematically explained here. 
For example, in case the screen data of the display ap- 
paratus 5 includes, in the format shown in Figure 4, a 
display tag WL indicting that base screen (unit screen) 
= 1 (main screen), the XML file that corresponds to the 
main screen includes a Tag element E1 that corre- 
sponds to the display tag WL, shown in Figure 17. The 
tag element E1 includes Tag Name element E11, an X 
element E12, a Y element E13, a Library No. element 
E14, a Bit Symbol Name element E15, and the like, 
which correspond to (a) an event name, (b) a display 
coordinate ranges, (c) a reference file number, and (d) 
a device address, and the like. The library No. element 
E1 4 indicates a registration number of a library tag that 
is for letting a user to use a figure registered in the library. 
Moreover, contents of the respective elements E11 to 
E15 are set to "L.OOOO", "-232", "120", "101", and 
"0101 00". 

[0178] Moreover, for example, in case the screen data 
of the display apparatus 5 includes an input tag WT in 
the format shown in Figure 5, the XML file that corre- 
sponds to the main screen includes a Tag element E2 
that corresponds to an input tag WT. Further, set in the 
Tag element E2 so as to have contents in accordance 
with the contents of the input Tag WT, are Tag Name 
element E21, a Symbol Name element E22, an X ele- 
ment E23, a Y element E24, an X2 element E25, a Y2 
element E26 and the like, which correspond to an event 
name, a device address, an effective Input range and 
the like. 

[0179] As described above, the file generating section 
82 can generate the XML file for a unit screen by orderly 
extracting process instruction words (tags WL and WT 
and the like tags) for the unit screen, that is, tags whose 
file numbers of a base screen have predetermined val- 
ues, and generating XML elements that corresponds to 
the tags, then setting contents of the XML elements in 
accordance with the tags. 

[0180] An applet to be stored in an applet recording 
section 83c is realized as a bit code written in Java lan- 
guage that is executable for a virtual machine 91 , simi- 



larly to the applet used in the control system of Figure 
1. Moreover, the applet includes (a) a class for defining 
a method corresponding to a type of a tag that can ap- 
pear in the screen data, and (b) a class for defining a 

5 method for calling out, in accordance with the XML file, 
the method corresponding to the type of the tag. On the 
contrary, the virtual machine 91 refers to the XML file 
and calls out the method corresponding to the type of 
the tag in accordance with the XML element that indi- 

10 cates the tag. Then, the virtual machine 91 executes the 
method. 

[0181] An HTML file to be stored in an HTML file re- 
cording section 46 is generated for each display appa- 
ratus 5. 

15 [0182] The HTMLfile includes, as shown in Figure 18, 
(a) a character string P11 for causing the virtual machine 
91 to execute the applet, and (b) a character string P11 
that is necessary as an HTML document such as 
"<HTML>" and tt <TITLE>". Moreover, as shown in Fig- 

20 ure 18, the HTML file may includes a character string 
P2 that is in a format of HTML, for example, a character 
string for displaying a word and an image that explain 
the display apparatus 5 displayed by the applet. Further, 
the HTML file may include a character string P12 for 

25 causing an applet to be executed, the applet being for 
switching over the unit screens. 

[0183] In the present control system, the XML file is 
provided for each unit screen. For example, the charac- 
ter string P11 includes information (global information) 

30 relating to the whole screen data (the display appara- 
tuses 5), such as designation of a unit screen that is to 
be displayed first when the browser 92 of the client ap- 
paratus 9 displays the HTML file. In case of the present 
control system, the information is specified as a param- 

35 eter for executing the applet. For example, the first unit 
screen is specified as an attribute value (in this example, 
"1") having an attribute name "BASESCR" of PARAM 
element. 

[0184] The virtual machine 91 is provided with a dis- 
40 play page information acquiring section 93, a display 
processor 94, a communication processor 96, and a 
screen data memory 97. 

[01 85] The display page information acquiring section 
93 acquires, via the communication processor 96, the 

45 internet 32, a public server section 85, display page in- 
formation that indicates a unit screen that is currently 
being displayed, based on the screen data, on the dis- 
play apparatus 5, the display page information being 
stored in a display page information recording section 

so 84a of the public server apparatus 8. 

[0186] Further, the display processor 94 is provided 
with a display mode switching section 94a and a remote 
display page information recording section 94b. 
[01 87] The display mode switching section 94a 

55 switches over, in accordance with instruction from an 
operator of the client apparatus 9, from/to a coincide dis- 
play mode in which the client apparatus 9 displays the 
same unit screen as one the display apparatus 5 cur- 
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rently displaying, to/from a non-coincide display mode 
in which the client apparatus 9 can display a different 
unit screen. The remote display page information re- 
cording section 94b stores therein remote display page 
information that indicates a unit screen to be displayed s 
next on the client apparatus 9. 

[01 88] In the present control system, the file generat- 
ing section 82 may be proved with generators (not 
shown) for each specification of the client apparatus 9 
(for example for each type of browsers), the generators 
being for generating, in accordance with the screen data 
of the display apparatus 5, a specified display file that 
corresponds to specification of hardware and software 
of a client apparatus 9 that is expected to access. More- 
over, it may be so arranged that the file generating sec- 
tion 82 is provided with one generator so as to generate 
display files that correspond respectively to specifica- 
tions of the client apparatus 9, by switching over, for ex- 
ample, by means of a switch. 

[0189] Each generator may be so arranged to auto- 
matically generate HTML/XML files when the local com- 
munication processor 81 receives the screen data from 
the local control system 31 , and to respectively store the 
HTML/XML files in a predetermined folder that is set in 
the display file recording section 83 (both file recording 
sections 83a and 83b). Alternatively, it may be so ar- 
ranged that the HTML7XML files for the client apparatus 
9 is generated by selecting by the use of the public serv- 
er apparatus, in the file generating section 82, the spec- 
ification (for example, types of the browser software) of 
the client apparatus 9 to be displayed, and the files are 
stored in the specified folder. 

[0190] Next, operation of the present control system 
is explained, referring to a flow chart shown in Figure 21 . 
[0191] To begin with, a user of the local control system 
2 operates an image processor 74 (see Figure 1) of the 
control computer 7, so as to generate or adjust the 
screen data in accordance with actual conditions of a 
target system, level of skill of an operator of the display 
apparatus 5, or what the user likes (S31). The thus gen- 
erated screen data, for example, is delivered to the dis- 
play apparatus 5 after being confirmed, for example by 
simulation or a connection test, that the thus generated 
data operates normally (S32). Then, the display appa- 
ratus 5 starts displaying according to the screen data 
(S33). 

[0192] Next, when the screen data is updated, the 
control computer 7 (the Internet server communication 
processor 80) accesses to the public server apparatus 
8 (S34). The public server apparatus B (the local com- 
munication processor 81 ) performs authentication of the 
local control system 31 and the user thereof, for exam- 
ple, by comparing combination of pre-stored account 
and passwords with received combination of account 
and passwords (S35). If the authentication is succeed- 
ed, the screen data is transmitted from the local control 
system 31 to the public server apparatus 8 (S36). 
[0193] After the public server apparatus 8 receives 



the screen data from the local control system 31 , the file 
generating section 82. generates a display file (a HTML 
file, alternatively a HTML file and an XML file), in accord- 
ance with the screen data (S37). Moreover, the file gen- 
erating section 82 stores the display file in the generated 
HTML file recording section 83a and XML file recording 
section 83b of the display file recording section 83. 
[0194]- Further, similarly to the aforementioned S5 
(see Figure 8), to display a screen of a display apparatus 
5 of a certain local control system 31 is instructed (S38). 
Similarly to S6, authentication as to whether or not the 
display and control by the screen is authorized to the 
user or the client apparatus 9 (S39). Access from an un- 
authorized user or client apparatus 9 is rejected. 
[01 95] When it is confirmed that the access is from an 
authorized and regular user or client apparatus 9, the 
browser judging section 85a judges which type of 
browser the client apparatus 9, which sent a request, 
has (S40). When doing this, the browser judging section 
85a detects a browser name recited in a header section 
of the request from the client apparatus 9, for example. 
The public server section 85 reads the HTML file, XML 
file and applet, requested by the client apparatus 9, from 
among the display files that were generated at S37, and 
are stored in the display file recording section 83, and 
transmits the HTML file, XML file and applet to the client 
apparatus 9 via the Internet 32 (S41). . 
[0196] Then, the client apparatus 9 extracts an applet 
element (a part from "<APPLET>" to M </APPLET> U ) out 
of the HTML file that the browser 92 received, and caus- 
es the virtual machine 91 to execute it (S42). By doing 
this, the virtual machine 91 communicates with the pub- 
lic server section 85 in accordance with a parameter that 
is directly given to the applet by the HTML file or a pa- 
rameter that is given to the applet by the XML file, then 
performs displaying and controlling similar to those per- 
formed by the display apparatus 5. 
[0197] The public server section 85, upon receipt of 
the request from the browser 92, the request being for 
requesting the display apparatus 5 of the certain local 
control system 31 to display the screen, reads device 
data (content of a device address A), in accordance with 
the device address A, out of a storing region corre- 
sponding to the requested local control system 31 (a re- 
gion corresponding to a user-use region corresponding 
to the display file and a region corresponding to the de- 
vice address A) in a storing region in the data memory 
84. Then, the public server section 85 transmits the de- 
vice data to the client apparatus 9. A drawing method 
updates a display of a display region (XY) set by the 
parameter, in the display-use screen of the client appa- 
ratus 9 in accordance with the device data, when the 
requested device data reaches the client apparatus 9 
via the Internet 3. 

[0198] Moreover, for example an input operation, 
such as an operation of a mouse, is carried out while 
the display file is being executed, the virtual machine 91 
executes an input method' of instance that is in accord- 
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ance with the input operation, among instances corre- 
sponding to input tags in the HTML/XML files. By doing 
this, the virtual machine 91 requests the public server 
section 85 to write the data according to an input result 
into a specific device address A. The public server sec- 5 
tion 85 rewrites the content of the region of the request- 
ed device address A, in the storing region in the data 
memory 84, upon receipt of a request for rewriting from 
the client apparatus 9. As a result, reflected onto the 
display-use screen of the client apparatus 9 is an oper- 
ation result, similarly to the display apparatus 5, when 
the drawing method is executed after the writing. 
[01 99] Here : the operation of the present control sys- 
tem is explained, referring to the flowchart shown in Fig- 
ures 22 and 23. 

[0200] To begin with, in case where an operator car- 
ries out an input operation to the client apparatus 9, the 
display processor 94 waits for the input operation by the 
operator (S51), as shown in Figure 22. Upon detection 
of the input operation by the operator, the display proc- 
essor 94 judges a content of the input operation (S52). 
Next, when page switching- over is inputted by the op- 
erator as a result of the judgment of the input operation 
(the content of the input operation is "input page switch- 
ing-over" at S52), the display processor 94 judges, in 
accordance with setting of the display mode switching 
section 94a, which display mode is set, the coincidence 
display mode or the non-coincidence display mode 
(S53). 

[0201] if it is judged that the display mode is the "co- 
incidence display mode", the display processor 94 re- 
quests, via the communication processor 96, the public 
server section 85 to write a specified new page, as dis- 
play page information, into the display page information 
recording section 84a (S54). After than, the display 
processor 94 acquires the XML file by requesting, via 
the communication processor 96, the public server sec- 
tion 85 to transmit an XML file that corresponds to the 
display page information (the data of the screen current- 
ly displayed),. Then, the display processor 94 stores the 
XML file in the screen data memory 97 (S55). 
[0202] On the other hand, if it is judged that the display 
mode is the "non-coincidence display mode", the dis- 
play processor 94 writes the specified new page in the 
remote display page information recording section 94b, 
as the remote display page information (S56). The dis- 
play processor 94, then, requests, via the communica- 
tion processor 96, the public server section 85 to trans- 
mit the XML file that corresponds to the remote display 
page information, and acquires the XML file. Then, the 
display processor 94 stores the XML file in the screen 
data memory 97 (S57). 

[0203] Further, the display processor 94 acquires the 
device data by requesting, via the communication proc- 
essor 96, the public server section 85 to transmit device 
data that is necessary for screen display, in accordance 
with the new XML file acquired from the display file re- 
cording section 83, and stored in the screen data mem- 



ory 97 (S58). 

[0204] On the contrary, if the control input is per- 
formed by the operator as a result of the judgment at 
S52 (the content of the input operation is "control input" 
at S52), the display processor 94 requests, via the com- 
munication processor 96, the public server section 85 
to write the specified device data into the data memory 
84 (S59). After that, the display processor 94 acquires 
the device data necessary for the screen display, by re- 
questing the public server section 85 to transmit the de- 
vice data, in accordance with the XML file stored in the 
screen data memory 97, that is, the XML file that is draw- 
ing a screen, whose data the operator instructed to 
change (S60). 

[0205] Finally, the display processor 94 plots so as to 
update the screen, in accordance with the device data 
acquired from the data memory 84, and the display file 
(HTML/XML files and applet) stored in the screen data 
memory 97 (S61). 

[0206] Figure 23 is a flow chart showing a procedure 
of the screen updating in automatic updating timing of 
the client apparatus 9. Here, automatic updating timing 
of the screen is, for example, a predetermined time in- 
terval. 

[0207] To begin with, the display processor 94 waits 
for the automatic updating timing of the screen (S71). 
When the automatic updating timing of the screen 
comes, the display processor 94 judges, in accordance 
with the setting of the display mode switching section 
94a, which mode the display mode is, the coincidence 
display mode or the non-coincidence display mode 
(S72). If it is judged that the display mode is the "coin- 
cidence display mode", the display processor 94 ac- 
quires, from the display page information acquiring sec- 
tion 93, display page information stored in the display 
page information recording section 84a (S73). The dis- 
play processor 94 judges whether the thus acquired dis- 
play page information has been changed or not (S74). 
[0208] If it is judged that the display page information 
has been changed, the display processor 94 acquires 
the XML file that corresponds to post-change display 
page information stored in the display page information 
recording section 84a, by requesting, via the communi- 
cation processor 96, the public server section 85 to 
transmit the post-change display page information. 
Then, the display processor 94 stores the post-change 
display page information in the screen data memory 56 
(S75). After that, the display processor 94 acquires the 
device data necessary for the screen display by request- 
ing, via the communication processor 96, the public 
server section 85 to transmit the device data, in accord- 
ance with the new XML file thus acquired from the dis- 
play file recording section 83 and stored in the screen 
data memory 97 (S76). 

[0209] On the other hand, if the judgment at S72 
shows that the display mode is the "non-coincidence 
display mode", and if the judgment at S74 shows the 
display page information has not been changed, the dis- 
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play processor 94 acquires the device data necessary 
for the screen display, by requesting, via the communi- 
cation processor 96, the public server section 85 to 
transmit the device data (S78). Here, the display proc- 
essor 94 carries out the requesting in accordance with 5 
the XML file stored in the screen data memory 97, that 
is, the XML file on which the last plotting is carried out. 
[021 0] Finally, the display processor 94 plots so as to 
update the screen, in accordance with the device data 
acquired from the data memory 84, and the display file io 
(the HTML/XML files and the applet) stored in the screen 
data memory 97 (S77). 

[0211] Here : in the example of Figure 18, the first unit 
screen is specified as the attribute value (in this example 
"1") of the attribute name "BASESCR" of the PARAM *5 
element. In this example, if it is in the coincidence dis- 
play mode, the attribute "BASESCR" is invalidated, so 
that an initial display is carried out with an initial screen 
number, which is set in the display apparatus 5. More- 
over, if it is in the non-coincidence display mode, the 20 
display processor 94 stores, as the remote display page 
information, "1" in the remote display page information 
recording section 94b of the client apparatus 9. Then, 
the display processor 94 acquires corresponding HTML/ 
XML files, and displays a unit screen "1" on the client 25 
apparatus 9. Here, the display page information record- 
ing section 84a of the data memory 84 stores therein 
the display page information for indicating the unit 
screen displayed on the display apparatus 5, regardless 
of the remote display page information. so 
[021 2] Inthe present control system, the data memory 
84 stores all device data necessary for the screen dis- 
play, including the display page information for indicat- 
ing the unit screen currently displayed on.the display ap- 
paratus 5, so that the local control system 31 and the 35 
public server apparatus 8 are synchronized. Therefore, 
the client apparatus 9 acquires the state of the local con- 
trol system 31 via the data memory 84, and display the 
state on the screen, without directly communication with 
the local control system 31 . Namely, it is possible to dis- 40 
play, on the client apparatus 9, a screen different from 
the screen displayed on the display apparatus 5. 
[0213] Moreover, in the present control system, req- 
uisite is the transmission of the device data. Thus, it is 
possible to have a simplified setting on the local control 45 
system 31 end. Therefore, it is possible to display the 
state of the local control system 31 on a remote client 
apparatus, without giving the user of the local control 
system 31 a burden. Especially, the client apparatus 9 
and the local control system 31 do not directly commu- so 
nicate with each other for the screen display on the client 
apparatus 9. This secures safety of the local control sys- 
tem 31 against the client apparatus 9. 
[0214] Moreover, it may be so arranged that the 
screen data memory 97 stores HTML/XML files for 55 
screens designated for the client apparatus 9, which are 
not to be displayed on the display apparatus 5, so that 
the screens and the unit screen that is to be displayed 



on the display apparatus 5 are displayed in a switching- 
over manner that is performed by the switching-over by 
the display mode switching section 94a. This makes it 
possible to establish, on the client apparatus 9, a dis- 
play-use screen for system data, which is not necessary 
at a site of operation, or a display-use screen for remote 
maintenance. 

[0215]- Note that in the present control system the ap- 
plet, which is distributed by the public server section 85, 
perform the display/control in accordance with the XML 
files indicating the tags (processing instruction words) 
that respectively relate to the unit screens. However, the 
present invention is not limited to this. 
[0216] For example, as shown in Figure 20, it may be 
so arranged that instances corresponding to all the tags 
included in the screen data are generated as a PARAM 
element to be recited in the HTML file, and a character 
string (code) that is set by setting each field of the in- 
stances to be in accordance with the contents of the 
tags. In this case, the file generating section 82 looks 
up the contents of all the tags included in the screen 
data, and generates the character string for calling out 
the apple for screen display in accordance with a result 
of the looking-up, as indicated by the character string 
P11 a, and writes the character string in the HTML file. 
[0217] In this case, generated as the display file is on- 
ly the HTML file. Therefore, as shown in Figure 1 9, the 
control system does not require the XML file recording 
section 87 (see Figure 16). Thus, inthe display file re- 
cording section 83, the HTML file and applet are stored 
in each of the folders that respectively correspond to the 
specifications of the client apparatus 9. 
[0218] Regardless of the operation of the applet and 
the method of calling out the applet, if the public server 
section 85 can instruct the client apparatus 9 to operate, 
namely, to display as the display apparatus 5 in accord- 
ance with the state of the device based on the screen 
data, and to instruct, as the display apparatus 5, the 
changing of state of the device in accordance with the 
operation of the operator, the control systems shown in 
Figures 16 and 19 attain substantially similar effects. 
[0219] Furthermore, another configuration of telecon- 
trol system is explained below. 

[0220] The control system shown in Figure 24 has a 
structure basically similar to the control system shown 
in Figure 16. However, in the present control system, 
the client apparatus 9 is further provided with a text ed- 
itor 98. 

[0221] The text editor 98 displays/edits a text file 
among files stored in a screen data memory 97. 
[0222] Referring to the flow chart shown in Figure 25, 
operation of the present control system is explained be- 
low. To begin with, from S3 1 toS39,andtoS41 andS42, 
the action is carried out following a-procedure similar to 
that of the flowchart of Figure21 . When a user of a client 
apparatus 9 instructs to switch over the screen, a virtual 
machine 91 reads a new XML file from a public server 
apparatus 8, and stores it in a data memory 84. Then, 
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the virtual machine 91 displays a unit screen corre- 
sponding to the XML file, for example, as shown in Fig- 
ure 26 (S43). On the other hand, when a screen of an- 
other display apparatus 5 is directed, a HTML file and a 
XML file are transmitted from the public server appara- 
tus 8 to the client apparatus 9 so as to be stored in a 
data memory 84. 

[0223] Moreover, if the user of the client apparatus 9 
wishes to display or operate, at the same time, (a) the 
state of the device displayed on the unit screen shown 
in Figure 2 and (b) the state of the device displayed on 
the unit screen shown in Figure 26, the text editor 98 is 
operated by the user so as to edit the XML file that cor- 
responds to both the unit screens, and generate a new 
XML file (S44). 

[0224] Here, the XML file is. as shown in Figure 17, a 
text file and can be edited by a versatile program of the 
text editor 98 or the like. Moreover, elements of the XML 
file can be designed hierarchically, so that elements 
(E11 to E15 and E21 to E26) relating to the contents of 
the process instruction words are contained below a lay- 
er of Tag elements (E1 and E2) corresponding to the 
respective process instruction words (tags). For exam- 
ple by operating the text editor 98, the unit of the Tag 
elements are respectively edited (inserted/deleted) so 
as to insert or delete, into orf rom the XML file, an action, 
such as display action indicated by the process instruc- 
tion word (tag) or input operation. Note that in the text 
editor 98, each Tag element is expressed as a series of 
texts (<Tag> to </Tag> are text). 
[0225] Here, in case Tag elements from a plurality of 
XML files exist together, display areas or input areas re- 
lating to the each Tag element may overlap. However, 
positions of those areas are determined by X elements 
and Y elements or the likes, and are surrounded by pre- 
determined marks so that those elements relate to co- 
ordinates. Therefore, the display areas and the input ar- 
eas can be moved by adjusting contents of those ele- 
ments. Thus, it is possible to easily generate a new 
screen, for example, as shown in Figure 27. The XML 
file for displaying the screen is generated by deleting the 
tag element relating an ON/OFF switch from the XML 
file of the screen shown in Figure 26, and by inserting a 
Tag element relating to switch therein, the Tag element 
being extracted from the XML file shown in Figure 2, 
then by changing the contents of the elements of the 
Tag relating to the switch, the contents of the elements 
indicating the display/input areas. Each of those editing 
actions is an editing action to edit the text, so can be 
carried out by the versatile text editor 98 without a prob- 
lem. 

[0226] The present control system may be provided 
with a simulator 86, for example as shown in Figure 28, 
instead of the data memory 84 of the public server ap- 
paratus 8 shown in Figure 24. The simulator 86 simu- 
lates inputting and outputting of a device of a local con- 
trol system 31. With this arrangement, it is possible to 
supervise and control a virtual local control system, in- 



stead of the actual local control system 31 . 
[0227] Specifically, the public server section 85 trans- 
fers, to the simulator 86, an inquiry from the client ap- 
paratus 9 and instructions for changing contents. The 

5 simulator 86 may simulate, by means of calculation in 
accordance with characteristics of the device itself, the 
inputting and outputting of the device. Alternatively, the 
simulator 86 may simulate the inputting and outputting 
of the device by looking up a table, which is stored in 

10 advance, and in which a last output is corresponded to 
an input of this time or the output of the device is corre- 
sponded to time or a number of times of the iooking-up. 
This simulator 86 is also a function block realized by the 
execution of the program stored in the recording means 

15 by processing means, as the other components. 

[0228] Alternatively, the present control system may 
be provided with an applet memory 87, instead of the 
simulator 86, as shown in Figure 29. The applet memory 
87 stores therein an applet for simulation, which causes 

20 the client apparatus 9 to simulate the inputting and out- 
putting of the device of the local control system 31 . This 
makes it possible to deliver the applet for causing the 
client apparatus 9 to execute the same action as the 
simulator 86, together with the applet for causing the cli- 

25 ent apparatus 9 to execute the same action as the dis- 
play apparatus 5. 

[0229] With this arrangement, a public server section 
85 transmits, to the client apparatus 9, an applet of the 
applet memory 87, together with the applet of the applet 

so memory 87. On the other hand, when a virtual machine 
91 of the client apparatus 9 executes the applet, a sim- 
ulator similar to the simulator 86 is formed in the client 
apparatus 9. Moreover, when the applet stored in the 
applet memory 87 is executed in the client apparatus 9, 

35 the client apparatus 9 inquires the simulator 86 in the 
client apparatus 9 instead of the public server section 
85, so as to perform screen display in accordance with 
the result of the inquiring to the simulator. 
[0230] In those control systems, it is possible to su- 

4a pervise and control the virtual local control system 31 , 
generated by the simulator 86 (or the simulator formed 
in the client apparatus 9), by using a client apparatus 9 
provided in a remote area, while preventing an irregular 
access to the local control system. Therefore, it is pos- 

45 sible to have a virtual experience of the action/action 
result of the actual display apparatus 5. Thus, for exam- 
pie, those control systems are suitable for training an 
operator of the display apparatus 5. 
[0231] Moreover, in each of the control systems, for 

50 example, other mark up languages such as SGML 
(Standard Generalized Markup Language) are applica- 
ble, besides the XML file, in order to attain similar ef- 
fects. 

[0232] Additionally, in a control system shown in Fig- 
55 ure 30, a control computer 7a of a local control system 
31a is provided with a file generating section 82, a dis- 
play file recording section 83, and a public server section 
85, instead of the Internet communication processor 80 
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(see Figure 12) However, the public server section 85 
accesses to a server section 73 so as to acquire a con- 
tent of a device address and instructs tochangethe con- 
tent of the device address, instead of accessing the data 
memory 82. Moreover, the file generating section 82 
reads out screen data from a screen data memory 75 
so as to generate a HTML file and an XML file. 

[SECOND EMBODIMENT] 

[0233] Described below is another embodiment of the 
present invention, with reference to Figures 31 to 37. 
Note that, in the present embodiment, constituent ele- 
ments having the equivalent function as the constituent 
elements ol the aforementioned first embodiment are la- 
beled in the same manner and their explanations are 
omitted here. 

[0234] A control system of the present embodiment 
is, as shown in Figure 31 , provided with a control host 
computer (hereinafter, just referred to as a control com- 
puter) 1 , a plurality of display apparatuses 5, and a plu- 
rality of PLCs 3. 

[0235] The control computer 1 and the display appa- 
ratuses 5 are connected to each other via a network 6, 
which allows communication in a common communica- 
tion protocol. On the other hand, the display apparatus- 
es 5 and PLCs 3 are respectively connected to each oth- 
er via a serial cable 4, which allows communication in a 
specific communication protocol. Moreover, the display 
apparatuses 5 are connected to a computer 33 for gen- 
erating a screen (screen for display). Further, the net- 
work 6 is connected to the Internet 32 as a network, via 
a router (not shown). A client apparatus 9 is connected 
to the Internet 32. 

[0236] In the present control system, similarly to the 
control system of the first embodiment, a communica- 
tion protocol (common protocol) common to communi- 
cation protocols that can be transmittedthrough the net- 
work 6, so that the display apparatus 5 can perform data 
communication via the network 6 in a universal commu- 
nication protocol, regardless of which communication 
protocol is to be transmitted through the serial cable 4. 
[0237] The computer 33 is, for example, composed of 
a personal computer, and is provided with a screen gen- 
erating editor 33a and a screen data file recording sec- 
tion 33b, which are mentioned above. 
[0238] The screen generating editor 33a has a sub- 
stantially equivalent function to that of the screen gen- 
erating processor 74 (see Figure 1 ) of the control system 
of the first embodiment. The screen data file recording 
section 33b stores therein screen data for one screen, 
as one file (screen data file). The screen data is gener- 
ated by the screen generating editor 33a. The screen 
data stored therein is transmitted to the display appara- 
tus 5, and downloaded to a screen data memory 54, as 
required. 

[0239] The display apparatus 5, as a control-use dis- 
play apparatus, is provided with a screen data memory 



54, an input section 55b, a serial interface (in figures, I/ 
F) 56, a network interface (in figures, l/F) 57, a data proc- 
essor 5a, a display section 5b, a conversion data record- 
ing section 5c and a maintenance port 5d. The display 
5 apparatus 5 is equivalent to the display apparatus 5 of 
the control system of the first embodiment (see Figure 
1 , for example) in terms of basic functions. 
[0240]' The data processor 5a is provided with a PLC- 
end communication processor 51 , a network-end com- 
munication processor 52, a protocol converter 53, and 
a display processor 55, which are aforementioned. The 
data processor 5a performs various data processes in 
order to perform a process for uploading (transmitting) 
to the control computer 1 a screen stored in the display 
apparatus 5, in addition to the above-mentioned proc- 
ess of protocol conversion, and display control of the 
screen. 

[0241] In case the serial cable 4 and the network 6 
have different communication protocol, the data proces- 
sor 5a carries out the protocol conversion process so as 
to convert from one communication protocol to the other, 
looking up data stored in the conversion data recording 
section 5c. Moreover, the data processor 5a carries out 
the display control so as to cause the display section 5c 
to draw the screen by using VRAM or the like in accord- 
ance with the screen data generated by a screen gen- 
erating editor 33a that is described above. Moreover, the 
data processor 5a switches over a plurality of screens 
in accordance with an input of user's instructions to 
switch over. 

[0242] The data processor 5a (transmission means) 
extracts a specified screen data for one unit screen, out 
of the screen data stored in the screen data memory 54, 
in accordance with the request from a later-descried 
server section 11 of the control computer 1 , and trans- 
mits the specified screen data to the control computer 
1. Further, the data processor 5a registers in advance 
in the screen data memory 54 or the like, a password 
for authorizing an access, so that uploading of the 
screen data is authorized when the password inputted 
by the user into the control computer is checked to be 
the registered password. It is possible to prevent unin- 
tentional uploading of the screen data by carrying out 
security check for the uploading of the screen data in 
this way. 

[0243] The data processor 5a is a functional block re- 
alized by executing a program provided by a recording 
medium, similarly to the respective members of the con- 
trol computer 7 (see Figure 1). 

[0244] The display section 5b Is composed of a flat 
plate-type display element, such as a liquid panel or an 
EL panel, in order to compose a display apparatus 5 in 
a small size, for easy assembly of the display apparatus 
5 into a control panel or the like. 
[0245] The conversion data recording section 5c 
stores therein data necessary for protocol conversion 
process. The data may be in any format that allows mu- 
tual conversion of the communication protocol between 
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the serial cable 4 and the network 6. However, the con- 
version data recording section 5c of the present embod- 
iment stores therein a data transfer format that indicates 
a format of data to be transferred via the serial cable 4, 
and a command conversion table (see Figure 11) that 
indicates the corresponding relationship between the 
command codes to be transmitted between the cable 4 
and the network 6. 

[0246] The screen data memory 54 (recording 
means) of the present embodiment is a memory for stor- 
ing the screen prepared by the user by using the screen 
generating editor 33a, and is composed of a flash ROM 
or the like. 

[0247] The maintenance port 5d is a communication 
port for communicating with the computer 33. The main- 
tenance port 5d is provided for downloading to the 
screen data memory 54 the screen data of the screen 
prepared by the screen generating editor 33a of the 
computer 33, and the like purposes. 
[0248] The control computer 1 is, similarly to the gen- 
eral-purpose personal computer, provided with a CPU, 
a memory (RAM, ROM or the like), an external recording 
apparatus (hard disc drive, an MO drive, or the like), a 
display apparatus, and an input apparatus (a keyboard, 
a mouse, and the like). Moreover, the control computer 
1 is provided with a server section 1 1 , a common proto- 
col IF section (in figures, labeled as l/F) 12, a screen 
data file recording section 13, a file converting section 
1 4, a file recording section 1 5 and a public server section 
16. 

[0249] Thecommon protocol IFsection 12 is connect- 
ed to the network 6 in order to communicate with the 
display sections 5. The common protocol IF section 12 
has a function substantially equivalent to that of the 
common protocol IF section 72 of the control system of 
the first embodiment. 

[0250] The server section 1 1 carries out data commu- 
nication with the display apparatuses 5 via the network 
6, collects output data of the PLC 3, which is transmitted 
from the PLC 3 via the display apparatuses 5, and the 
like processes. The output data is data (device data) in- 
dicating a state of a device (numeral value, On/Off-state, 
or the like), or an output of the PLC 3 itself (such as an 
alarm output). Moreover, the server section 11 supplies 
the output data or the device address to the public server 
section 16 as required. 

[0251] The server section 11 requests the data proc- 
essor 5a of the display apparatus 5 to upload the screen 
data in accordance with input instructions of the user, 
and stores, into the screen data file recording section 
13, the screen data thus uploaded via the data proces- 
sor 5a. Moreover, the server section 11 communicates 
with the data processor 5a also in accordance with a 
request from the client apparatus g via the public server 
section 16.' 

[0252] The screen data file recording section 13 
stores therein the file (screen data file) of the screen da- 
ta uploaded from the screen data memory 54 of the dis- 



play apparatus 5 by the data processor 5a and the serv- 
er section 1 1 . 

[0253] The file conversing section 14 (generating 
means) generates data for use in terminals by convert- 

5 ing into the HTML file and the XML file the screen data 
file stored in the screen data file recording section 13. 
The file converting section 14 has a function substan- 
tially equivalent to that of the file generating section 82 
(see Figure 16). 

w [0254] The display file recording section 15, which 
has a function substantially equivalent to the display file 
recording section 83 (see Figure 16), is provided with 
an HTML file recording section 15a, an XML file record- 
ing section 15b, and an applet recording section 15c. 

15 [0255] The public server section 16 (communication 
means and acquisition means) has a function substan- 
tially equivalent to that of the public server section 77 of 
the control system (Figure 1) of the first embodiment. 
The provision of the public server section 16 enables 

20 the control computer 1 to function as a Webserver (serv- 
er apparatus) on the Internet 32. 
[0256] The server section 1 1 , the file converting sec- 
tion 1 4, and the public server section 1 6 are, similarly to 
the data processing section 5a, functional blocks that 

25 are realized by executing the program supplied by the 
recording medium. Moreover, also realized by the pro- 
gram is a process of storing the display file in the display 
file recording section 15. 

[0257] In the communication thus arranged, the public 

30 server section 1 6 of the control computer 1 instructs the 
client apparatus 9 to perform actions substantially 
equivalent to the display action of the display apparatus 
5 to display according to the screen data in accordance 
with the state of the device, and to the instruction action 

35 of the display apparatus 5 to instruct to change the state 
of the device according to an operation. However, the 
actions of the client apparatus 9 are different from the 
actions of the display apparatus 5 according to the 
screen data in that the data is displayed on a display- 

*o use screen of a display apparatus (not shown) of the 
client apparatus 9, and the operation is inputted via an 
input apparatus (not shown) of the client apparatus 9. 
[0258] Next, with reference to a flow chart of Figure 
32, described are how in the communication the screen 

45 data of the display apparatus 5 is displayed on the client 
apparatus 9, and how the operation is carried out based 
on the screen thus displayed. 

[0259] To begin with, the client apparatus 9 accesses 
the public server section 1 6 of the control computer 1 

50 via the Internet 32, so as to instruct the client apparatus 
9 to display a screen of the display apparatus 5 (S81). 
Then, for example by checking whether an identification 
number, password or the like received from the client 
apparatus 9 is in the registration, the public server sec- 

55 tion 1 6 checks whether or not the client apparatus 9 or 
the user thereof is authorized for the display/control via 
the screen (S82). The public server section 16 rejects 
an access from a client apparatus 9 not in registration. 
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[0260] If the access is authorized, in the display ap- 
paratus 5 the data processor 5a checks whether or not 
the client apparatus 9 and the user thereof is authorized 
for the uploading of the screen data (S83), for example 
by checking the ID number, the password, or the like, s 
about which the public server section 1 6 inquires via the 
server section 11, as to whether the ID number, the 
password, or the like is registered in the display appa- 
ratus 5 in advance. The data processor 5a rejects the 
uploading of an authorized client apparatus 9. 
[0261] If the uploading is authorized, the screen data 
(screen data file) of the display apparatus 5 is uploaded 
to the screen data file recording section 13 or the like 
(S84). Here, the data processor 5a of the display appa- 
ratus 5 extracts the screen data specified by the screen 
data memory 54, and transfers the screen data to the 
control computer 1 . In the control computer 1 , the server 
section 11 receives the screen data, and stores the 
screen data in the screen data file recording section 13 
or the main memory. 

[0262] The rest of the procedure is carried out simi- 
larly to S37, S41 , and S42 of the procedure (see Figure 
21 ) of the control system (see Figure 1 6) of the first em- 
bodiment. However, a process of S37 is carried out in 
accordance with the screen data file uploaded to the 
screen data file recording section 13. In the process of 
S37, the control computer 1 synchronizes contents 
stored in the server section 11 , and an entity of the de- 
vice address stored in the display apparatus 5. 
[0263] Note that for synchronizing, decided for exam- 
ple in accordance with changing time and priorities in 
operation is which of the contents of the server section 
11 and the entity of the device address in the display 
apparatus 5 is to be transferred. 
[0264] For example, in case the contents stored in the 
server section 1 1 is updated in accordance with the con- 
tents of the device address of the display apparatus 5, 
the server section 11 acquires the contents of the device 
address, and transmits the contents as device data, as 
does the display apparatus 5. In an opposite case, 
where a change in the contents stored in the server sec- 
tion 11 is transferred to the entity of the device address, 
the server section 11 reads out the device data stored 
therein when the display apparatus 5 accesses to the 
server section 1 1 . Then, the sever section 1 1 transfers 
the device data to the display apparatus 5. 
[0265] Note that again in the present embodiment a 
format of the files are not limited to the HTML file and 
the XML file. For example, the file to be displayed in ac- 
cordance with the device data, such as an HTML file to 
display data worked out by statistical work of the device 
data, may be publicized. 

[0266] Moreover, again in the embodiment, instead of 
the applet, another execution program may be trans- 
ferred to attain a substantially similar effect. 
[0267] As described above, the communication of the 
present embodiment is so arranged that the screen data 
stored in the display apparatus 5 is uploaded so that the 



file to be publicized is generated in accordance with the 
screen data, so as to display the screen of the screen 
data on the client apparatus 9 whereby the operation 
can be performed via the screen. With this arrangement, 
it is possible to display on the client apparatus 9 the 
same screen as that displayed on the display apparatus 
5, even if the control computer 1 is, unlike the computer 
33, provided with no screen data file recording section 
8b designated for storing the screen data. Therefore, it 
is not necessary to store in the control computer 1 the 
same screen data as that stored in the screen data file 
recording section 33b. 

[0268] Next, described is another embodiment of the 
present control system. 

[0269] A control system shown in Figure 33 is provid- 
ed with a control computer 1 , a plurality of display ap- 
paratuses 5, a plurality of client apparatuses 9, and a 
plurality of PLCs 3. 

[0270] In the control system, a public-end common 
network 34 (local network) is a local network such as 
the Intranet uniformly using the TCP/IP for communica- 
tion. By adopting the public-end common network 34 
thus arranged, it is possible to use an application pro- 
gram used in the Internet. The public-end common net- 
work 34, which is in a network configuration for exchang- 
ing information within a closed area such as inside a 
company, requires a firewall for protection of information 
that is so important and not to be released to public. 
[0271] Here, a server section 11 supplies to a com- 
munication processor 19 the output data and the device 
address as request. Moreover, the server section 1 1 , up- 
on receipt of an instruction to change contents of a de- 
vice address A from the client apparatus 9, rewrites the 
contents of the device address A to be a value specified 
in the instruction. 

[0272] A screen generating section 1 7 has a function 
substantially equivalent to that of the screen generating 
processor 74 (see Figure 1 ) of the control system of the 
first embodiment. The screen data file recording section 
13 stores therein, as one file (screen data file) screen 
data per one screen of screens generated by the screen 
generating section 17. 

[0273] The communication processor 1 9 (server-end 
communication means) communicates with a later-de- 
scribed applet of the client apparatus 9, via a communi- 
cation processor 96. Moreover, the communication 
processor 1 9, which performs a main role in communi- 
cation process of the control computer 1 , performs com- 
munication process in response to accesses from the 
later-described communication processor 96 of the cli- 
ent apparatus 9, accesses from a display file recording 
section 15 (server-end storing means) and the server 
section 11 within the control computer 1, accesses to 
the serversection 11 and the communication processor 
96. In the communication process, for example, an 
HTML file, an XML file, or device data is transmitted to 
an executing section 18 in accordance with a request 
for an applet stored in an applet recording section 1 5c, 
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and is transmitted back to the communication processor 
96 by accessing to the server section 11 in accordance 
with a request made by the applet stored in a later-de- 
scribed applet recording section 98c. 
[0274] Moreover, the communication processor 19, 
which has a user account file, uses the user account file 
so as to perform protecting process that is in accordance 
with a level of the access from the client apparatus 9. 
For the protecting process, for example, user names, 
passwords, access levels, alarm log generation, com- 
ments, and the like of each user are set in the commu- 
nication processor 19. The access levels are for exam- 
ple a level at which only reading of the display content 
of the display apparatus 5 is authorized, a level at which 
not only reading but also writing of the display content 
is authorized, a level at which transmission of a reset 
command to the display apparatus 5 is validated, and a 
level at which generation of the alarm log file is author- 
ized. 

[0275] The reset command is a command for reset- 
ting the display apparatus 5 as a means to restore the 
display apparatus 5 from troubles such as communica- 
tion errors. It is possible to perform restoration via the 
control computer 1 by transmitting such command from 
the control computer 1 . The alarm log file is a file for 
displaying on the control computer 1 the alarm informa- 
tion from the PLC 3. The alarm log file is stored in the 
display apparatus 5. 

[0276] The execution section 1 8 is a program for ex- 
ecuting an applet stored in an applet recording section 
15c (execution program recording means). The execu- 
tion section 18 has a function equivalent to that of the 
virtual machine. 

[0277] The server section 11, the communication 
processor 1 9 and the execution section 1 8 are also func- 
tional blocks realized by executing a program provided 
by a recording medium, similarly to the data processor 
5a (see Figure 31). 

[0278] Here, the client apparatuses are provided with 
a display file recording section 98 (terminal-end storing 
means). The display file recording section 98 is provided 
with an HTML file recording section 98a, an XML file re- 
cording section 98b, and an applet recording section 
98c. The HTML file recording section 98a and the XML 
file recording section 98b are respectively stores therein 
an HTML file and an XML file respectively identical to 
those stored in the HTML file recording section 15a and 
the XMLfiie recording section 1 5b. The applet recording 
section 98c stores therein applets generated in advance 
respectively for specifications of the client apparatuses 
9. 

[0279] The applets stored in the applet recording sec- 
tion 98c have a function substantially equivalent to those 
stored in the applet recording section 1 5c. However, the 
applets stored in the applet recording section 98c are 
executed by a virtual machine 91 (display processing 
means) in order to allow the client apparatus 9 to display 
thereon the screen to be displayed on the display appa- 



ratus 5 thereby allowing operation via the screen. In this 
point, the applets stored in the applet recording section 
98c are different from those stored in the applet record- 
ing section 15c. Therefore, the virtual machine 91 for 

5 executing the applet refers to the XML file and reads 
out, in accordance with an XML element indicating a tag, 
a method suitable to a type of the tag. For example, 
among methods that the virtual machine 91 executes, 
a method corresponding to a display tag is the drawing 

10 method, and a method corresponding to an input tag is 
the input method. 

[0280] The communication processor 96 (terminal- 
end communication means) communicates with a com- 
munication processor 1 9 via the public-end common 

15 network 34, as requested by the applets. Moreover, the 
communication processor 96, which plays a main role 
in communication of the client apparatuses 9, performs 
communication process in response to accesses from 
the display file recording section 98 accesses from the 

20 communication processor 1 9, accesses from the virtual 
machine 91 , and the like accesses. In the communica- 
tion process, the HTML file and the XML file from the 
respective file recording sections 98a and 98b are 
downloaded to the virtual machine 91 for example as 

25 requested by the applets, while the device data obtained 
from the server section 11 is acquired by accessing to 
the communication processor 19. 
[0281 ] In the control system thus arranged, the control 
computer 1 opens the HTML file stored in the HTML file 

30 recording section 15a, when the control computer 1 is 
instructed to display thereon the screen to be displayed 
on the display apparatus 5. Then, the execution section 
18 extracts each APPLET element ("<APPLET>" to </ 
APPLET>") of the HTML file received via the communi- 

35 cation processor 19, and executes the each element. 
Moreover, the execution section 1B acquires from the 
XML file recording section 15b via the communication 
processor 1 9 the XML file necessary for displaying the 
screen. Further, the executing section 1 8, while referring 

40 to the XMLfiie, displays on a display section (not shown) 
provided to the control computer 1 the screen of the dis- 
play apparatus 5 specified by the HTML file, whereby 
the executing section 1 8 instructs control that is in ac- 
cordance with an operation performed on the screen, by 

45 input from an operation section (not shown) also provid- 
ed to the control computer 1 . 

[0282] The execution of the applet by execution sec- 
tion 1 8 makes it possible to display on the control com- 
puter 1 the screen to be displayed on the display appa- 
50 ratus 5, and allows input operation via the screen by us- 
ing the control computer 1 . 

[0283] Next, described below is a process for display- 
ing on the client apparatus 9 the screen-data of the dis- 
play apparatus 5, with reference to a flow chart of Figure 
55 34. 

[0284] When a user of the client apparatus 9 instructs 
to display on the client apparatus 9 the screen displayed 
on the display apparatus 5, the applet stored in the ap- 
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plet recording section 98c is outputted to default.htm, 
which is a default file of the HTML file recording section 
98a (S91). In this state, the communication processor 
96 is activated when the HTMLfile recording section 98a 
opens a HTML file corresponding to the desired screen s 
of the display apparatus 5 to be displayed on the client 
apparatus 9 (S92). 

[0285] The communication processor 96 accesses 
via the public-end common network 34 to the commu- 
nication processor 19 in the control computer 1 . Then, 10 
the communication processor 19, using the setting of 
security described above, checks whether or not the cli- 
ent apparatus 9 or the user is authorized for the display/ 
control using the screen (S93), for example by checking 
whether or not a user name, a password or the like re- *s 
ceived from the client apparatus 9 is in registration. An 
access from an unauthorized client apparatus 9 would 
be rejected. At the same time, an access level is also 
checked. 

[0286] If the access is authorized, the communication 20 
processor 96 accesses to the server section 11 via the 
communication processor 1 9, so as to instruct to display 
the screen of the display apparatus 5 (S94). The com- 
munication processor 19 limits the access through the 
server section 1 1 to data of the display apparatus 5, in 25 
accordance with the predetermined access levels. 
[0287] Next, a browser 92 of the client apparatus 9 
acquires the HTMLfile from the HTML file recordingsec- 
tion 98a via the communication processor 96, and ac- 
quires, again from the HTML file recording section 98a, 30 
an applet specified by each APPLET element (a part 
from VAPPLFIV to </APPLET>") in the HTML file, so 
as to cause the virtual machine 91 to execute the applet 
(S95). Moreover, the virtual machine 91 acquires the 
XML file necessary for displaying the screen, via the 35 
communication processor 96 from the XML file record- 
ing section 98b, so as to generate instances respective- 
ly in accordance with processing instruction words, 
while looking up the XML file (S96). Of those instances, 
a drawing method of the instance corresponding to the 40 
instruction word for display is executed in a predeter- 
mined time interval. As a result, the virtual machine 91 
inquires the server section 11 about the content of the 
device address A via the communication processor 96 
and the communication processor 19 (S97). 45 
[0288] On the other hand, the server section 11, when 
inquired, reads data out of an area corresponding to the 
device address A within a recording area of the user cor- 
responding to the applet, and transmit the data to the 
client apparatus 9 by communication (S98). When the so 
data is transferred to the client apparatus 9 via the pub- 
lic-end common network 34, the drawing method up- 
dates a display of a predetermined display region (X, Y) 
on the screen displayed on the client apparatus 9, in ac- 
cordance with the data (the content of the device ad- 55 
dress A) (S99). 

[0289] The HTML file includes a plurality of applets. 
Each applet draws, from the browser 92, relative coor- 



dinates (for example, relative coordinates having its or- 
igin at its left upper corner). This allows the client appa- 
ratus 9 to display the state of the device, regardless of 
a number and an order of the applets included in the 
HTMLfile. 

[0290] On the other hand, the virtual machine 91 ex- 
ecutes an input method of the instance corresponding 
to the input operation of the instances corresponding to 
the processing instruction words for input use, when in- 
put operation, such as operation of a mouse, is per- 
formed. By doing this, the virtual machine 91 requests, 
via the respective communication processors 96 and 
19, the server section 11 to write the data according to 
an input result in a specified device address. The server 
section 11 rewrites the content in the area of the device 
address A, which is requested, within the recording ar- 
ea. The rewritten content is transmitted to the display 
apparatus 5 via the network 6. As a result, the result of 
the operation is reflected on the screen displayed on the 
client apparatus 9, similarly to the display apparatus 6, 
when the input method is carried out after the writing. 
[0291] This allows the client apparatus 9todisplaythe 
screen having the same content as that of the display 
apparatus 5, and to control the state of the device in the 
same operation, even if the client apparatus 9 is in a 
location remote to the display apparatus 6 and connect- 
ed to the control computer 1 via the public-end common 
network 34. 

[0292] As described above, the control system of the 
present embodiment is so arranged that the applet in- 
stalled in each client apparatus 9 inquires, via commu- 
nication between the communication processors 96 and 
the 19, the server section 11 of the control computer 1 
so as to cause the virtual machine 91 to instruct for dis- 
play action and the changing in contents of the device 
address. With this arrangement, it is possible to see, one 
the client apparatuses 9 located remotely from the loca- 
tion of the display apparatus 5, the content of the screen 
displayed on the display apparatus 5 at the same time 
the screen is displayed on the display apparatus 5. 
Moreover, it is possible to operate on the screen on the 
client apparatus 9. 

[0293] Moreover, because the control computer 1 is 
provided with the execution section 18 capable of ac- 
cessing the communication processor 19, so that the 
control computer 1 executes the applet stored in the ap- 
plet recording section 15c. Therefore, it is possible to 
see, also at the control computer 1 , the content of the 
screen displayed on the display apparatus 5 at the same 
time the screen is displayed on the display apparatus 5. 
Again, it is possible to operate on the screen at the con- 
trol computer 1 . 

[0294] For a server apparatus for a general Internet 
communication using HTTP, it is possible to have soft- 
ware for Web server, and CGI for exchanging data with 
the client apparatuses. However, processes via the soft- 
ware for Web server, and CGI are not so efficient. On 
the contrary, in the communication described above, the 
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control computer 1 and the client apparatuses 9 rather 
directly communicates with each other, via the commu- 
nication processor 1 9 and the communication processor 
96. This improves communication speed, thereby at- 
taining efficient exchange of data between the control 
computer 1 and the client apparatuses 9. 
[0295] Moreover, in the present control system, in 
which the control computer 1 has no software for the 
Web server, it is impossible to utilize a security function 
of the software for Web server against accesses from 
the client apparatus 9. However, Its security is improved 
because the access to the data of the display apparatus 
5 is limited by the access level that is set in advance for 
each user. Moreover, this access limiting method does 
not authorize or reject accesses collectively in all level 
unlike a general access limit in the Internet communica- 
tion. Instead, in the access limiting method it is possible 
to set at individual levels as to whether authorized or 
rejected, but not wholly at all the levels. Therefore, for 
example, it is possible to authorize a higher leveled ac- 
cess to a user of an important position regarding the 
communication, such as a system administrator. 
[0296] Yet another modification of the present control 
system is explained below. 

[0297] In a control system shown in Figure 35, client 
apparatuses 9 are connected so as to be capable of per- 
forming Internet communication with a control computer 
1 via the Internet 32 as a public network. 
[0298] The control computer 1 of the present control 
system is further provided with a CGI (Common Gate- 
way Interface) 20. 

[0299] A browser 92, when instructed to access the 
control computer 1 and causes the control computer 1 
to display on the client apparatus 9 a screen as a Web 
page, recognizes it, andrecognizes that communication 
using HTTP is to be carried out. On the other hand, the 
browser 92 of the client apparatus 9, when instructed to 
cause the client apparatus 9 to display the screen, rec- 
ognizes that communication via a communication proc- 
essor 96 is to be carried put when an HTML file stored 
in an HTML file recording section 98a is opened. 
[0300] The CGI 20 (communication relay means), 
which is provided on a server apparatus of a general 
Internet communication, is an interface program inde- 
pendent of a platform. The CGI 20, which is for the 
browser 92's access to the communication processor 1 9 
via a public server section 1 6, outputs to the public serv- 
er section 16 a replay (HTML data) from the communi- 
cation processor 19 for the access. 
[0301] In this control system, a server section 11 has 
functions (a) to count up how many nodes are accessing 
to the communication processor 1 9 from the client ap- 
paratus. 9 via the CGI 20, and how many time relay ac- 
cesses are made via the communication processor 19 
to other stations, and (b) to display the counting. This 
makes it easier to control the accesses, so as to under- 
stand the state of the communication access to the com- 
munication processor 19, thereby checking for unau- 



thorized accesses. 

[0302] Next, explained with reference to a flow chart 
of Figure 36 is a process to display on the client appa- 
ratus 9 screen data of the display apparatus 5, in the 

5 communication. 

[0303] To begin with, a user instructs, via the Internet 
32, to cause the client apparatus 9 to access via the pub- 
lic server section 1 6 of the control computer 1 so as to 
display a screen of a certain display apparatus 5 (S1 01 ). 

10 Then, the public server 16 checks whether or not the 
display/control on the screen is authorized to the user 
or the client apparatus 9, for example, by checking 
whether or not an ID number, a password, or the like 
received from the client apparatus 9 is the one regis- 

15 tered in advance (S102). An access from an unauthor- 
ized client apparatus 9 is rejected. Here, the communi- 
cation processor 1 9 checks whether or not the client ap- 
paratus 9 is authorized to access the communication 
processor 1 9, as described previously (as at S93 of Fig- 

20 ure34). ■ 

[0304] If the access is authorized, a file converting 
section 14 generates a public file such as an HTML file 
and an XML file, based on a screen data file stored in a 
screen data file recording section 13, when receiving a 

25 request for generating the public file from the client ap- 
paratus 9 by accessing the communication processor 
19 via the CGI 20. Then, the file converting section 14 
stores the public file in an area for the user in an HTML 
file recording section 1 5a and an XML file recording sec- 

30 tion 15b (S103). Only for a regularly authorized client 
apparatus 9, the public server section 16 reads, from 
the HTML file recording section 15a, the HTML file for 
displaying a screen requested by the client apparatus 9 
so as to transmit the file, from the communication proc- 

35 essor 19 to the client apparatus 9, via the CGI 20, the 
public server section 1 6, and the Internet 32 (S1 04). Fur- 
ther, the client apparatus 9 uses the file to display the 
screen (S105). 

[0305] Again in the present system, distributed is the 
40 applet for causing the client apparatuses 9 to inquire, to 
instructthe changing, and to display, similarly to the con- 
trol system of Figure 33 described previously. Thus, it is 
possible to significantly reduce an amount of data to be 
transmitted, thereby improving response speed of the 
45 client apparatus 9 significantly. Moreover, the response 
speed can be further improved because user interface, 
such as moving a cursor, can be performed on the client 
apparatus end. 

[0306] As in the first embodiment, the present control 
50 system is not limited to the HTML file and XML file in 
terms of the file format. 

[0307] Moreover, the present control system may be 
arranged as shown in Figure 37. 
[0308] The control system is so arranged that one cli- 
55 ent apparatus 9 can access a control computer 1 via a 
public-end common network 34 and the Internet 32. 
Thus, in order to display on the client apparatus 9 a 
screen in accordance with a file of the control computer 
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1 , a browser 92 recognizes it as described above, and 
causes a communication processor 19 to perform com- 
munication via the Internet 32. On the other hand, in or- 
der to display a screen according to a file of the client 
apparatus 9, the browser 92 recognizes it and causes 
the communication processor 19 to perform communi- 
cation via the public-end common network 34. 
[0309] Therefore, in such control system, a process 
according to the communication selected by a user is 
carried out simply by the user's selecting either of the 
communications. Thus, the user can display the screen 
and operate on the screen thus displayed, without pay- 
ing attention to the difference between the ways of com- 
munication. As a result, the user can utilizes, without a 
special operation, the communication via the CGI 20 
and the Internet 32, which is a general Internet, and the 
communication via the public-end common network 34, 
the later communication being faster than the former 
one. 

[THIRD EMBODIMENT] 

[0310] Described below is yet another embodiment of 
the present invention with reference to Figures 38 to 43. 
Note that, in the present embodiment, constituent ele- 
ments having the equivalent function as the constituent 
elements of the aforementioned first and second em- 
bodiments are labeled in the same manner and their ex- 
planations are omitted here. 

[0311] A control system of the present embodiment 
is, as shown in Figure 38, provided with a control host 
computer (hereinafter, denoted as a control computer) 

2, aplurality of display apparatuses 5, a plurality of PLCs 

3, and a client apparatus 9. 

[031 2] The control computer 2 and the display appa- 
ratuses 5 are connected with each other via a network 
6 (common network), with which communication in a 
common protocol is possible. On the other hand, the dis- 
play apparatuses 5 and PLCs 3 are respectively con- 
nected with each other via a serial cable 4 (designated 
network), with which communication in a specific com- 
munication protocol is possible. 
[031 3] Note that broadly-sensed communication pro- 
tocols include (a) communication protocols in which da- 
ta cannot be normally transmitted when a sender and a 
receiver do not have the same code for representing 
start characters and end characters, the same timing for 
sending and receiving the characters, and the same 
methods for specifying senders and receivers, and (b) 
communication protocols in which normal control is not 
possible when the sender and receiver do not have the 
same command system for command system that each 
PLC 3 can understand, because an action one of the 
sender and receiver desires is not identical to an action 
the other performs. Therefore, in the following explana- 
tion, the combination of thetwo kinds is denoted as com- 
munication protocol. Where it is necessary to distinct the 
two kinds, the former is denoted as a transmission pro- 



tocol, and the latter is called as a command system. 
[0314] Here, in the communication protocols speci- 
fied by manufacturers of the PLCs 3, the data string 41 
shown in Figure 9 is generally transmitted for instructing 

5 to read out data. 

[0315] Thus, in the present embodiment, in case the 
display apparatus 5 performs data communication via 
the network 6, a communication protocol (common pro- 
tocol) common to communication protocols that can be 

10 transmitted through the network 6, so that communica- 
tion will be performed in a unified communication proto- 
col regardless of the communication protocol transmit- 
ted through the serial cable 4. 

[0316] For this reason, when communicating via the 
is network 6, as shown in Figure 39, received is a data 
string 66 in a format specified in TCP/IP. The data string 
66 is provided with a header section 67 including IP ad- 
dresses of the sender and the receiver, and a data main 
body 63 (see Figure 1 0) described previously, which in- 
dicates contents of the communication. 
[0317] Here, the display apparatuses 5 are provided 
with a data delivery section 5e. The data delivery section 
5e delivers output data of the PLC 3 to a specified re- 
ceiver of delivery, when predetermine delivery condi- 
tions are satisfied. Thus, the data delivery section 5e 
stores therein node information as to a node of the re- 
ceiver of delivery, setting information as to the delivery, 
the information being downloaded from the control com- 
puter 2 in advance. 

[0318] The control computer 2 is provided with a sever 
section 21, a common protocol IF section (in figures, I/ 
F) 22, a delivery setting section 23, a network file 24, a 
data registering section 25, an application section 26, a 
database 27, a data memory 28, a compiler 29, and a 
public server section 30. 

[0319] The interface section 22 is connected to the 
network 6 for communication with the display appara- 
tuses 5. The common protocol IF section 22 has a func- 
tion substantially equivalent to the common protocol IF 
section 72 (see Figure 1) of the control system of the 
first embodiment. 

[0320] The server section 21 has a data communica- 
tion processor 21a and a database administrator 21b. 
The server section 21 is a functional block realized by 
executing a program provided by a recording medium, 
similarly to the data processor 5a (see Figure 31) de- 
scribed previously. 

[0321] The data communication processor 2.1a is a 
section forcarrying out the data communication process 
with the display apparatuses 5 via the network 6 and for 
exchanging data with the application section 26. The da- 
ta communication processor 21a, for example, trans- 
mits a screen generated by a later-described screen 
generating editor 26a, a ladder program generated as 
a user program generated by a ladder editor 26b, and 
collets a screen delivered from the display apparatus 5, 
a ladder program delivered from the PLC 3 by the dis- 
play apparatus 5, and input data (control instruction da- 
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ta) and output data of PLC 3. The input data indicates 
which part of contents (bit, numeral values) of a later- 
described device address of an input apparatus is to be 
changed. The output data is a content to be outputted 
by an output apparatus. 

[0322] The database administrating section 21b (stor- 
ing means and searching means) registers in the data- 
base 27 the screen and ladder program delivered from 
the display apparatus 5, and the input data and the out- 
put data of the PLC 3. , and search through the data reg- 
istered in the database 27. 

[0323] More specifically, the database administrating 
section 21b sets folders named for each display appa- 
ratus 5 in the data base 27, and prepare records by com- 
bining the screen displayed on the display apparatus 5 
orthe ladder program executed by the PLC 3 with a sym- 
bol as a changing element for the screen or a ladder 
symbol (components and tag) as a changing element 
for the ladder program, the device address, the input da- 
ta, and the output data. The database administrating 
section 21b registers the records in the folders in order 
of their generation. As folder names, for example, sta- 
tion names of the display apparatuses 5 such as "NODE 
A" indicated by A as shown in Figure 38, or product type 
name of the display apparatuses 5, are appropriately 
used. Moreover, the database administrating section 
21 b searches for a record relating to a time specified by 
the folder specified by the user, and passes down the 
searched-out record to the screen generating editor26a 
or the ladder editor 26b so that the screen generating 
editor 26a or the ladder editor 26b can display the 
record. 

[0324] Because the database 27 is established gen- 
erally in a hard disc apparatus, it takes comparatively 
long time to read out data from the hard disc apparatus. 
Thus, the database administrating section 21b reads out 
the records per blocks in which the records in plurality 
are included. In this way, the number of times the hard 
disc apparatus is accessed is reduced, thereby speed- 
ing up the searching. Moreover, by collectively reading 
out the blocks in plurality, the searching is further sped 
up. 

[0325] For searching, the database administrating 
section 21b provides the user with a search screen 101, 
as shown in Figure 40 for example. The search screen 
101 has a reproduction key 101a, a stop key 101b, a 
fast-forward key 101c, a fast-backward key 101 d, a 
pause key 101e, day/time setting section 101 fforsetting 
day and time, and a key specifying section 101g for 
specifying keys later-described. 

[0326] The database administrating section 21 b con- 
tinuously searches data so as to cause the screen gen- 
erating editor 26a or the ladder editor 26b to dynamically 
display in accordance with operation of the reproduction 
key 101 a. When the fast-forward key 101c or the fast- 
backward key 1 01d is operated during the searching, 
the searching is sped up so as to display the search 
screen in a forward or a backward direction at a high 



speed. On the other hand, when the pause key 101e is 
operated during the searching, the searching is tempo- 
rally stopped so as to display the screen in pause. More- 
over, when only the fast-forward key 101c or the fast- 
5 backward key 101d is operated, searching location is 
changed at a h igh speed, but the screen is not displayed 
(reproduced). Meanwhile, the dayAime setting section 
101a displays thereon day and time that are recognized 
when the searching location is moved. Further, the op- 
10 eration of the stop key 101c stops the searching. 

[0327] The search screen 1 01 is searched out and 
displayed on a reproduction screen 52 displayed by the 
screen generating editor 26a or the ladder editor 26b. It 
is possible to move the search screen 1 01 to a desired 
is location by dragging and dropping by using a mouse or 
the like. With such search screen 1 01 , the user is pro- 
vided with an environment in which the user can perform 
the searching in the same fashion as the user uses an 
audio apparatus. 
20 [0328] Moreover, the database administrating section 
21b carries out security check for access to the data- 
base 27 via a network. For example, in the network 6, 
the access is authorized (identified for authorization), 
when a user ID and a password is checked and found 
25 out to be the registered ones. In this way, it is possible 
to reject a non-intentional access by an unauthorized 
person via the Internet 32 connected to the network 6. 
[0329] The delivery setting section 23 sets the node 
information and delivery information. The node inforrna- 
30 tion contains the nodes in the network 6, and types of 
the display apparatuses 5 connected to the nodes. The 
delivery information contains names of devices 10 con- 
nected to the PLCs 3 (the input apparatuses and the 
output apparatuses), timings of data delivery for each 
35 display apparatus 5, store addresses of data to be de- 
livered, and store addresses of data received. The node 
information and the delivery information are stored in the 
network file 24, and downloaded to the data delivery 
section 5e of the display apparatuses 5 as required. The 
40 delivery setting section 23 is also a functional block re- 
alized by executing a program provided by a recording 
medium, similarly to the data processor 5a. 
[0330] The data registering section 25 registers there- 
in in advance the aforementioned protocol converting 
45 data to be recorded in the converting data recording sec- 
tion 5c. The converting data is downloaded via the data 
communication processor 5a to the display apparatus 5 
that requires the converting data, for setting an initial 
setting, and for maintenance, such as changing the PLC 
50 3 to be connected to the control system. 

[0331] The application section 26 includes the screen 
generating editor 26a and the ladder editor 26b. 
[0332] The screen generating editor 26a has a func- 
tion substantially equivalent to the screen generating 
55 processor 74 (See Figure 1 ) in the control system of the 
first embodiment. A screen generated by the screen 
generating editor 26a is transferred to the display appa- 
ratus 5 via the interface section 1 2 if necessary, and is 
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downloaded to the screen data memory 54. 
[0333] The ladder editor 26b is programming software 
for generating a ladder program for setting control pro- 
cedure of the PLC 3 so as to cause the device 1 0 to 
operate in accordance with a desired sequence. The 5 
ladder editor 26b is so constituted that the ladder editor 
26b can generate a ladder diagram on a display device 
(not shown) of the control computer 2 by arranging a 
ladder symbol corresponding to an action of the device 
1 0. The ladder editor 26b uses, for example, the afore- 10 
mentioned programming languages in conformity of the 
international standard IEC. 

[0334] Moreover, the ladder editor 26b associates, by 
using variable numbers, input numbers and output num- 
bers that are respectively given to input terminals and ^ 
output terminals of the PLC 3, with names (device 
names) of input apparatuses 6 and output apparatuses 
7 connected to the input and output terminals, as as- 
signment of the input and output numbers (I/O assign). 
A result of the assignment is stored in a recording ap- 20 
paratus (not shown) in the control computer 2. 
[0335] Upon assignment, device names correspond- 
ing to addresses, which are derived from input numbers 
and output numbers, are stored in a predetermined 
memory inside the control computer 2. Conventionally, 25 
such an assignment differs depending on manufactur- 
ers of PLCs and is carried out using set absolute ad- 
dresses, so that it is necessary to prepare memory ta- 
bles corresponding to the manufactures. Incidentally, 
the present ladder editor 26b based on I EC allows a user 30 
to determine the input and output by using the above 
variable numbers (free variables), so that the above 
memory tables are unnecessary. Further, the assign- 
ment that has been determined once can be changed 
later. 35 
[0336] The ladder program generated by the ladder 
editor 26b is transferred to the PLC 3 via the display 
apparatus 5 (or directly) and downloaded in the memory 
inside the PLC 3. 

[0337] The database 27 manages data sequentially 40 
written by the database administrating section 21b for 
each folder For example, in the screen displayed on the 
display apparatus 5 of NODE A, provided as fields are 
items such as "date", "screen", "preset temperature", 
"level", "preset pressure", "level", and "alarm", as shown 45 
in Figure 41(a). "Date" Is indicated on the minute time 
scale in Figure 41 (a); however, it may be stored on the 
second or millisecond time scale if necessary. The 
"screen" indicates a file name of the screen. The "preset 
temperature" and "preset pressure" indicate a temper- so 
ature and a pressure preset as operating instructions, 
respectively The "level" indicates actual temperature 
and pressure with respect to the preset temperature and 
pressure. When the preset temperature and pressure 
are in the predetermined range, alarm sets the value "0" 55 
which indicates as being normal. When not in the pre- 
determined range, alarm sets the value "1" which indi- 
cates as being abnormal. 



[0338] Further, a device address and a symbol on the 
screen are also written in data In each field except for 
the "screen" so as to be a pair, although not shown. For 
example, in case of the "preset temperature", the device 
address of a temperature adjustment apparatus and a 
numerical input tag can be written. In case of the 
"alarm", device address of a lamp, and a symbol can be 
written.'One record is composed of the fields, and each 
record is written in the order of date. It is designed that 
in case where screens are changed, file names corre- 
sponding to the screens are written. 
[0339] As to the ladder program, as shown in Figure 
41(b), records are written in a format similar to that of 
the screen in Figure 41(a). In such a case, provided as 
fields are items such as "date", "ladder, "ON", "number 
of products", "ON/OFF", "count value", and "light-up/ 
light-out". The "Ladder" indicates a file name of the lad- 
der program. "ON" indicates that a start button in a pro- 
duction line is turned ON (upon ON, "1" is written). The 
"number of products" indicates the preset value of the 
number of products that pass through the predeter- 
mined position in the line. "ON/OFF" indicates output of 
an optical sensor for detecting the products passing 
through the foregoing predetermined position. Detec- 
tion, that is, ON is "1", and non-detection, that is, OFF 
is "0". The "count value" indicates a count value by a 
counter of ON output of the optical sensor. The "light- 
up/I ight-out" indicates whether the number of products 
preset are carried by the line or not. Carriage, that is, 
light-up is "1", and non-carriage, that is, light-out is "0". 
[0340] Further, as shown in Figure 42, records of the 
screen and the ladder program may be managed to- 
gether. "Program" in Figure 42 corresponds to the 
"screen" shown in Figure 41 (a) and the "ladder" shown 
in Figure 41 (b), and the file names of the screen and the 
ladder program are stored. 

[0341] Further, similarly, as to user programs gener- 
ated by other application programs, records may be 
stored in a format similar to that shown in Figure 41 (a), 
or records may be stored together with the screen and 
the ladder program in a format as shown in Figure 42. 
As an example of such a user program given is a CAD 
drawing for designing electric wirings of devices in a tar- 
get system. 

[0342] The database27 has a file structure of sequen- 
tial organization in which records are stored in the order 
of inputs. This enables sequential access for searching 
records in the order of times. Further in the database 
27, in order to enable a direct access to records in ac- 
cordance with specified search item, desired records 
are stored in the state of being given a key by the data- 
base administrating section 21b. The setting of the key 
is previously carried out by a user on the screen for the 
key setting, not shown, provided by the database ad- 
ministrating section 21b. 

[0343] The key is given to, for example, data (search 
items) such as time and alarm. Final access to records 
are carried out in accordance with physical address, so 
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that association between a key and physical address is 
necessary. As an example of an association method giv- 
en are one-to-one association between a key and phys- 
ical address with a reference table, and writing of a 
record as physical address obtained by using a prede- 
termined function in accordance with a key value. Fur- 
ther, instead of association between the key and the 
physical address, the following method may be adopted: 
a record number is calculated from a key, record writing 
is carried out in accordance with the record number, and 
a file system in the OS is made to calculate the physical 
address from the record number. 
[0344] Thus, by giving keys to records, it is possible 
to uniquely specify desired records using keys. 
[0345] The data memory 28 is a memory for tempo- 
rarily storing a screen and its symbol (including texts) 
searched by the database administrating section 21b or 
a ladder program and its ladder symbol, and input and 
output data (device address data) of the PLC 3 so as to 
be provided for a processing by the compiler 29. 
[0346] The compiler 29 (converting means) converts 
the foregoing screen or ladder program into an applet 
in the Java (Registered Trademark) language, which al- 
lows a virtual machine included in the browser 91 of the 
client apparatus 9 to execute. The applet, which is in the 
Java language, does not depend on a platform of the 
client apparatus 9. Each instance in the applet is set so 
as to refer to a device address, which is the same as a 
symbol corresponding to a screen or a ladder symbol 
corresponding to a ladder program. Further, each in- 
stance is generated so as to reflect an input and output 
data of the device address on a symbol or a ladder sym- 
bol. 

[0347] The control computer 2 previously stores 
classes, including methods executed by the virtual ma- 
chine, in accordance with types of the symbol used by 
the screen generating editor 26a or types of the ladder 
symbol used by the ladder editor 26b. The compiler 29 
generates a code for calling out a method corresponding 
to each symbol in the screen or each ladder symbol in 
the ladder program. Further, the compiler 29 also con- 
verts the search screen 101 shown in Figure 40 into an 
applet, similarly to the screen or the ladder program. Al- 
so, classes including methods, which are executed by 
the virtual machine, are prepared for each of the fore- 
going search operations by the search screen 101 . 
[0348] The compiler 29 and the public server section 
30, similarly to the server section 11 (see Figure 31), is 
a functional block realized by executing a program pro- 
vided by a recording medium. 

[0349] Here : the following will describe delivery infor- 
mation set in the foregoing delivery setting section 13. 
The delivery information is set on the setting screens as 
shown in Figures 43(a) and 43(b), and "delivery condi- 
tions" and "delivering station/receiving station" are pro- 
vided on the respective setting screens. 
[0350] In the "delivery conditions" shown in Figure 43 
(a), as conditions for determining timings of delivery pro- 



vided are switch-on, time specification, cycle specifica- 
tion, rewriting trigger, ON period, OFF period, rising trig- 
ger, and falling trigger. 

[0351] The "switch-on" is a condition for delivering up- 
s on the switch-on of the display apparatus 5, and "time 
specification" is a condition for delivering at a specified 
time. The "cycle specification" is a condition for deliver- 
ing for each desired cycle, and "rewriting trigger" is a 
condition for delivering when output data is rewritten, 
10 that is, when output data changes. The "ON period 11 and 
"OFF period" are conditions for continuing a delivery in 
the ON period and the OFF period of a device, respec- 
tively. The "rising trigger" and "falling trigger" are condi- 
tions for delivering upon detecting the increase and de- 
15 crease of the output data (specified device output), re- 
spectively. 

[0352] Further, in the area below the delivery condi- 
tions on the setting screen, provided is a section for in- 
putting a device name to be specified on conditions in 

20 accordance with output of a device among the above 
conditions. Still further in the area below the section, a 
cycle for checking delivery conditions (by minutes), a 
section for setting a period of delivery, a section for set- 
ting a processing of returning the device output to OFF 

25 or ON after delivery. Incidentally, a check cycle is effec- 
tive only for the delivery conditions, the "switch-on", 
"time specification", and "cycle specification." The peri- 
od limitation is effective only for the delivery condition, 
"cycle specification." A setting for returning the device 

30 output to OFF after delivery is effective only for the de- 
livery condition, "rising trigger." If not checking the sec- 
tion, the device output remains ON after delivery. On the 
contrary, a setting for returning the device output to ON 
after delivery is effective only for the delivery condition, 

35 "falling trigger." If not checking the section, the device 
output remains OFF after delivery. 
[0353] On the other hand, in "delivering station/re- 
ceiving station shown in Figure 43(b) provided are infor- 
mation filing sections about the receiving station and the 

40 receiving station. The information of the delivering sta- 
tion includes a name of a device which is an output 
source of output data delivered from the display appa- 
ratus 5 and numbers of data delivered in a specified pe- 
riod. Further, the information of the receiving station in- 

45 eludes a name of a device connected to the PLC 3 cor- 
responding to the display apparatus 5 that is a receiving 
station. Incidentally, it is defined that in case where the 
control computer 2 is a receiving station, a folder name 
managed in the database 27 is a device name. 

50 [0354] In the control system arranged as described 
above, in case where receiving the data string 66 of the 
common protocol via the network 6, the data processor 
5a extracts from the data main body 63 the common 
code 64 for representing the command to be transmitted 

55 to the PLC 3, and the relevant information 65. Further, 
the data processor 5a refers to the command conver- 
sion table TBL and selects a command code corre- 
sponding to the common code 64, which istransmittable 
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to the serial cable 4. Moreover, if necessary, an express- 
ing method of the relevant information 65 is converted 
into an expressing method transmitted by the serial ca- 
ble 4. As a result of these, when a command to be trans- 
mitted to the PLC 3, data content itself, data size and 
address, etc. are determined, the data processor 5a re- 
fers to the data transmission format FMT to generate a 
data string to be transmitted to the PLC 3. 
[0355] On the other hand, when receiving the data 
string 41 from the PLC 3, the data processor 5a applies 
it to the foregoing data transmission format FMT, ex- 
tracts a command that the data string shows, data con- 
tent itself, data size, address, etc., and converts them 
into the data string 66 of the common protocol in the 
inverse procedure of that described above. 
[0356] Before the display apparatuses 5 and PLCs 3 
transmit the data regarding the control, combination 
(protocol information) between the data transmission 
format FMT and the command conversion table TBL is 
set in accordance with the communication protocol of 
the PLCs 3, so that the protocol information is changed 
over when a PLC 3 using a different communication pro- 
tocol is connected. For example, if a PLC 3 of type A is 
replaced with a PLC 3 of type B, a command conversion 
table TBLa is changed over to a command conversion 
table TBLb, which are shown in Figure 11 . 
[0357] Note that, a method of selecting the communi- 
cation protocol is carried out similarly to the foregoing 
method carried out in the control system of the First Em- 
bodiment (see Figure 1). 

[0358] Thus, unlike the conventional control system, 
in the present control system, the display apparatuses 
5 are provided in a central position in the communica- 
tion, and the display apparatuses 5 are connected to 
both the network 6 and the serial cable 4. Moreover, in 
case of the difference of the communication protocol be- 
tween the serial cable 4 and the network 6, the display 
apparatuses 5 inter-converts the respective communi- 
cation protocols and relays the communication between 
(a) the PLC 3 to which that display apparatus 5 is con- 
nected, and (b) the control computer 2 or another dis- 
play apparatus 5. In this manner, the control computer 

2 and each display apparatus 5 can communicate with 
each other in the common communication protocol even 
if different dedicated protocols are used between the 
PLCs 3 that are respectively connected to the display 
apparatuses 5. 

[0359] More specifically, the target system is provided 
with input apparatuses such as a flow sensor, a temper- 
ature sensor, or a sensor, which detects a state of re- 
spective components in the target system, output appa- 
ratuses such as a valve or a motor, which operates in 
accordance with instructions, and the devices 10 which 
are controlled by the PLCs 3. Further, because the PLCs 

3 have been developed from the sequencer, most PLCs 
3 are provided with their own communication protocols, 
for example, by manufacturers of the PLCs 3, product 
classes, and types of the PLCs 3. Therefore, the PLC 



3, which is connected with the display apparatus 5 via 
the serial cable 4, communicates with the display appa- 
ratus 5 in the communication protocol in which the PLC 
3 can communicate. 
5 [0360] This makes it possible that the PLC 3 transmits 
the data, which is obtained by the input apparatuses, as 
output data of the PLC 3 to the display apparatus 5 or 
to othe'r display apparatus 5 or the control computer 2 
via the display apparatus 5, while the PLC 3 receives 
control instruction transmitted from the display appara- 
tus 5 or from other station via the display apparatus 5 to 
control the output apparatuses. 
[0361] As described above, in the control system in 
which transaction for determination of a common com- 
munication protocol is carried out in the network 6, it is 
possible to easily deliver data of screen and device ad- 
dress between each display apparatus 5 and the control 
computer 2. Next, the delivery will be described in detail. 
[0362] Here, the following will describe an arrange- 
ment in which the nodes A to C in the network 6 are 
connected to the respective display apparatuses 5, 
each of which is independently connected to the PLC 3, 
each of which includes 100 input and output terminals. 
In such an arrangement, with respect to the output ter- 
minals of each PLC 3, control data inputted by the op- 
erator with the display apparatus 5 is stored in a store 
region corresponding to the memory in the PLC 3, and 
the output apparatus 7 is controlled in response to the 
stored content. With respect to the input terminals of 
each PLC 3, input data supplied from the input appara- 
tus 6 is written in the store region corresponding to the 
foregoing memory. 

[0363] For example, in each store region correspond- 
ing to one hundred input output terminals in each PLC 
3 corresponding to the nodes A to C, store addresses 
are allocated, numbered 100 to 199, 200 to 299, and 
300 to 399. The data delivery section 5e in the display 
apparatus 5 of the node A delivers data in the store re- 
gion numbered 100 to 199, that is, all input and output 
data at cycles (for example, 1 0 seconds) preset by the 
foregoing delivery setting section 13. The data are 
stored in the control computer 2. 
[0364] Moreover, when the delivery condition "rising 
trigger" is set, and a bit representing various information 
such as error (alarm) Information of a device and infor- 
mation on operating instructions corresponding to de- 
vice output is provided in the store region corresponding 
to each device in the memory of the PLC 3, node infor- 
mation (station name) of the PLC 3 to which the device 
is connected as well as the delivery condition is trans- 
mitted from the display apparatus 5 of the node when 
the bit is ON. 

[0365] Further, the control computer 2 stores all data 
that are transmitted from each display apparatus 5. 
Each display apparatus 5 includes data delivery section 
5e, which is provided with a store region necessary for 
storage of delivery data therein. 
[0366] Data loading in the control computer 2 may be 
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carried out in such a manner that a receiver's address 
is stored in delivery data from the delivery source, for 
example, in the IP address. Further, in case of many re- 
ceivers including display apparatuses 5, etc., not just 
the control computer 2, the data loading may be carried 
out in such a manner that the IP address is LAN broad- 
casted, and the receivers determines whether data is 
loaded or not in response to the IP address of the deliv- 
ery source of the delivery data. Also, needless to say, 
all display apparatuses 5, similarly to the control com- 
puter 2, may have storing region corresponding to all 
delivery data so as to store therein all delivery data. 
[0367] As described above, when the delivery condi- 
tion is established, not only data delivery is possible be- 
tween each display apparatuses 5 and the control com- 
puter 2, but also delivery data is sequentially stored in 
database 27 of the control computer 2, regarding the 
establishment of the deliver condition as a trigger, so 
that it is possible to search desired records from the da- 
tabase 27. Next, the operation will be described in detail. 
[0368] For example, input data (the content of the de- 
vice address of the input apparatus 6) and output data 
(the content of the device address of the output appa- 
ratus 7) of the PLC 3 collected in the display apparatus 
5 of the node A are delivered to the control computer 2 
together with the device address via the network 6. 
Then, they are loaded from the common protocol IF sec- 
tion 22 to the server section 21 and transferred to the 
database administrating section 21 b. The database ad- 
ministrating section 21b sequentially writes records in- 
putted continuously into the database 27, regarding da- 
ta inputted at the same time in the folder of the node A 
as one record. Such writing is automatically performed, 
so that the user can store data without considering the 
database 27. 

[0369] In case where searching is carried out in the 
database 27, an operation mode of the server section 
21 is changed over to a search mode to activate the 
searching screen 101 as shown in Figure 40. Here, in 
case where records are searched in the order of date of 
storage, searching is started in a folder specified by op- 
eration of the reproduction key 1 01 b. During searching, 
records are sequentially read out from the database 27 
by the database administrating section 21b and are out- 
putted to the screen generating editor 26a. The screen 
generating editor 26a reproduces the screen in accord- 
ance with the screen in the received record and data of 
the device address and the symbol, and shows the 
screen on the display of the control computer as a re- 
production screen 102 shown in Figure 40. Such a se- 
ries of operations are continuously performed, so that it 
is possible to dynamically reproduce change of the 
screen on the display, similarly to the screen displayed 
on the display apparatus 5 when the PLC 3 have oper- 
ated actually. 

[0370] Moreover, in case where only the record cor- 
responding to the specified key is read out in accord- 
ance with the preset key, the operation of the reproduc- 



tion key 1 01 b by specification of alarm as a key enables 
the readout of the record upon the occurrence of the 
alarm, and the record is reproduced by the screen gen- 
erating editor 26a. Thus, not only the specification of the 

5 alarm as a key enables the display of the screen upon 
the occurrence of the alarm, but also further reproduc- 
tion of screens before and after the occurrence of the 
alarm makes it possible to check what operations are 
performed before the occurrence of the alarm, or what 

10 operations are performed for recovery after the occur- 
rence of the alarm. 

[0371 ] Further, records are stored in a table format in 
the database 27 as shown in Figures 41(a), 41(b) and 
42. This makes it possible to utilize the record stored in 

15 the database 27 for a daily report or a monthly report. 
[0372] The above searching and reproducing opera- 
tions can be performed in not only the screen, but also 
ladder program or other user programs (for example, the 
foregoing CAD drawing). 

20 [0373] In case of the ladder program, the ladder pro- 
gram executed in the PLC 3 is delivered to the control 
computer 2 via the display apparatus 5 and is written in 
the database 27 by the database administrating section 
21b. In searching, a searched ladder program (not 

25 shown) is reproduced instead of the reproduction 
screen 102 shown in Figure 40. In case of reproduction 
of a ladder program monitor, the ladder program is re- 
produced in the range of an area of the selected ladder 
program monitor. Contact points and operations of coils, 

30 etc. searched in the ladder program are expressed, for 
example, by changing colors of these parts. 
[0374] The searching and reproducing operations as 
described above can be performed by the client appa- 
ratus 9 via the Internet 32. Next, the following will de- 

35 scribe operations in such a case. 

[0375] Upon receipt of request for searching from the 
ciient apparatus 9, the public server section 30 activates 
CGI and gives instruction for searching to the database 
administrating section 21 b of the server section 21 . Up- 

40 on the receipt of the instruction, the database adminis- 
trating section 21 b searches with respect to the data- 
base 27 as described above. Records transmitted from 
the database administrating section 21b are temporarily 
stored in the data memory 28, and then, they are out- 

45 putted to the compiler 29. 

[0376] Further, the public server section 30 instructs 
the compiler 29 to generate an applet via CGI or BGI, 
or the like. Upon receipt of the instruction of generating 
the applet from the public server section 30, the compiler 

so 29 extracts symbol or ladder symbol in the screen or the 
ladder program, respectively, from a record, which is 
read out from the data memory 28, corresponding to the 
applet to be generated. Then, the compiler 29 outputs 
(a) a character string (code) to generate an instance of 

55 the class corresponding to the type of the symbol or the 
ladder symbol and (b) a character string (code) to set a 
parameter of the symbol or the ladder symbol in a field 
of the instance. Moreover, both character strings may 
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be specified as initial values at the time of generation of 
instance to be outputted together. 
[0377] Further, after the output of the character string 
is ended as to all the symbols or the ladder symbols in 
the screen or the ladder program, respectively, the com- 5 
piler 29 attaches, in front and behind thecode generated 
in accordance with each symbol or each ladder symbol, 
a character string (character strings such as ,, <HTML>" I 
"<TITLE>") that are necessary as HTML documents, 
and a character string (such as <APPLET>) that are for 10 
operating the generated code as applets. 
[0376] Thus, the screen that has been actually dis- 
played on the display apparatus 5 or the ladder program 
that has been actually executed in the PLC 3, which are 
stored in the database 27, is outputted as the applet to « 
the public server 30. The public server section 30 trans- 
mits the applet from the interface section 1 2 to the client 
apparatus 9 via the network 6 and the Internet 32. 
[0379] . In the client apparatus 9, the browser 91 acti- 
vates the virtual machine to execute a drawing method 20 
using the device address and the input and output data, 
which are supplied from the control computer 2, so that 
the screen is displayed similarly to the display state in 
the display apparatus 5, or the screen is displayed in the 
state that the ladder program reflects the operation state 25 
of the PLC 3. In this manner, even in the client apparatus 
9 at the position away from the control computer 2, 
searching is performed as in the case of the control com- 
puter 2. 

[0380] As described above, in the control system of 30 
the present embodiment, the display apparatus 5 ab- 
sorbs the difference of the communication protocol be- 
tween the types of the PLCs 3, which makes easy data 
communication between each display apparatus 5 and 
the control computer 2. Therefore, it is possible to easily 35 
collect the output data from different types of PLCs 3 in 
the control computer 2. Further, using the data delivery 
function by the data delivery section 5e, every time the 
set delivery conditions are satisfied, data is delivered 
from the display apparatus 5 to the control computer 2, 40 
and the data is stored sequentially in the database 27 
by the database administrating section 21 b, so that it is 
possible to collect and store data efficiently, unlike the 
conventional data collection software, which requests 
for transmission of data from a personal computer while 45 
communicating with the PLC. Therefore, the user can 
establish the database 27 without consideration. 
[0381] Still further, data are stored in the database 27 
in the order of data collection in time sequence, so that 
data structure in the database 27 is simplified, and de- so 
tails and locations of data are recognizable. This pro- 
vides an easy database management. 
[0382] Moreover, operations in the display apparatus 
5 can be reproduced by reflecting the input and output 
data obtained by searching to the screen or the ladder 55 
program. Therefore, unlike a VTR recording motion pic- 
tures, it is not necessary to store a large amount of data, 
as well as searching makes it possible to check the 



screen and the ladder program when operating errors 
occur. Especially, it is possible to easily specify the mo- 
ments when the operating errors occur by searching 
which regards alarm as a key. Also, when continuous 
searching is performed by using the search screen 101 
as shown in Figure 40, change of the symbol of the 
screen and the ladder symbol of the ladder program by 
input data and output data is dynamically displayed, so 
that it is possible to reproduce the screen and the ladder 
program similarly to the reproduction in video reproduc- 
tion apparatuses such as a VTR. 
[0383] Thus, reproduction of the executed screen and 
ladder program is utilized not only for verification of op- 
erating errors, etc., but also for education of operators. 
For example, an operating content of the display appa- 
ratus 5 can be reproduced repeatedly without operating 
a target system, so that the operating content by a vet- 
eran operator can be sufficiently utilized as a textbook. 
[0384] Further, in case where the same works as yes- 
terday's work is performed, it is possible to check on the 
reproduced screen whether the use of yesterday's data 
stored in the database 27 would cause troubles or not, 
so that it is possible to re-use data effectively. 
[0385] Note that, in the present embodiment, as the 
network 6, TCP/IP on the Ethernet is adopted; however, 
the network 6 is not limited to this. For example, IEEE 
1394, or other networks maybe adopted. A similar effect 
can be obtained, provided that the network has commu- 
nication capacity so sufficiently that the control compu- 
ter 2 can communicate with each PLC 3 via the display 
apparatus 5. 

[0386] Further, in the present embodiment, an exam- 
ple using a ladder program is shown. However, need- 
less to say, the control procedure program of the present 
invention can be adopted for a control procedure pro- 
gram by other languages including five languages de- 
fined in the foregoing IEC 6 1131-3, besides the ladder 
program. Meanwhile, a user program may be the fore- 
going CAD drawing, etc. besides a display content pro- 
gram (screen) and control procedure program and a 
control procedure program, provided that the user pro- 
gram is a program that shows the control state by the 
PLC 3. 

[0387] Still further, in the present embodiment has 
been described an example that the screen orthe ladder 
program as a user program is converted into the applet 
in the control computer2; howeverthe present invention 
is not limited to this. 

[0388] Yet further, even in the present embodiment, a 
substantially similar effect can be obtained even when 
a program for making the client apparatus 9 to execute 
an operation similar to the applet by compiling other pro- 
gram languages, instead of the applet. 
[0389] The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in the 
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art Intended to be included within the scope of the fol- 
lowing claims. 



cated in a remote area from a control display appa- 
ratus, a display-use screen to be displayed on the 
control display apparatus. Further, because the 
screen data is acquired from the control display ap- 
paratus, It is not necessary to store the screen data 
in a server apparatus having a generating means 
and a communication means. Thus, it is possible to 
display the display-use screen to be displayed on a 
control display apparatus more easily. 
(4) With a control system of the present invention, 
display on a terminal apparatus located in a remote 
area from a control display apparatus, a display-use 
screen identical to a display-use screen to be dis- 
played on the control display apparatus. Moreover, 
because communication between a server appara- 
tus and a terminal apparatus is carried out by com- 
municating between a server-end communication 
means and a terminal-end communication means 



via a local network, it is possible to effectively per- 
form the communication at a relatively at a high 
communication speed, without using a communica- 
tion system, which is performed via software for 
Web server, and which has a relatively low efficien- 
cy, for example a general Internet communication. 
(5) With a control system of the present invention, 
it is possible to for a display-type control apparatus 
to communicate with a host computer always in the 
same communication protocol via a common net- 
work, regardless of which communication protocol 
the control apparatus uses. As a result, a host com- 
puter can easily accumulate an output data from the 
control apparatuses having different communica- 
tion protocol. 

[0391] Moreover, when a predetermined delivery con- 
dition is satisfied, a database is automatically estab- 
lished, while a user does not notice about the establish- 
ment. Further, accumulated data structure is simplified, 
and a user program, change elements and both data are 
accumulated so as to correspond each other. Thus, it is 
possible to reproduce how the change elements are 
changed in the user program in accordance with both 
the data. This makes it easier to administrate the data- 
base, and to check a foregoing control state of the con- 
trol apparatus. 

[0392] Further, because a searched out user program 
is continuously displayed, a status of the user program 
at a time the control apparatus was in action can be re- 
produced. Further, in the terminal apparatus, when the 
execution program is executed, the change elements in 
the user program are changed in accordance with both 
the data. As a result, for example, states of changing 
the symbols of the change elements are displayed on 
the screen. Thus, the transmission of the user program 
in a format of the execution program enables the termi- 
nal apparatus in a networksuch as the Internet to search 
and check data accumulated in the host. 



Claims 

1 . A control server apparatus, comprising: 

45 

a display apparatus-end communication 
means, connected to a programmable display 
apparatus, for receiving data indicating a 
screen of the programmable display apparatus; 

so a converting means for converting the thus re- 

ceived data into a format that is displayable for 
a terminal apparatus; and 
a terminal-end communication means for com- 
municating with the terminal apparatus via a 

55 network so as to transmit the data thus convert- 

ed into the format by the converting means. 

2. The control server apparatus as set forth in Claim 



INDUSTRIAL APPLICABILITY 

5 

[0390] 

(1) A control server apparatus of the present inven- 
tion and a control system of the present invention 
including the same is so arranged that data indicat- 10 
ing a screen of a programmable display apparatus 

is converted into such a format that the screen can 
be displayed on a terminal apparatus in that format, 
and then is transmitted. As a result, a screen having 
the same content as the screen displayed, via the *5 
Internet or the like, on the programmable display 
apparatus can be displayed on the terminal appa- 
ratus in a remote area, without putting a burden on 
a control apparatus. 

(2) A control terminal apparatus of the present in- 20 
vention is so arranged that the control terminal ap- 
paratus can transfer an instruction of updating a 
control program, to a local control system including 

a control unitto receive the instruction, even in case 
a conventional control program generating means, 25 
which is capable of outputting the control program 
only to a serial port, is utilized. As a result, it is pos- 
sible to update the control program of the control 
unit from a remote area, by utilizing the convention- 
al control program generating means, without newly so 
generating, for each type of control units, a control 
program generating means, which is capable of out- 
putting the control program via a wide area network. 
Moreover, the control program can be updated in a 
short time even if a staff of generating a control pro- 35 
gram is not positioned in a vicinity of the local control 
system. Thereby, it is possible to reduce labor of 
maintenance. 

(3) With a control system of the present invention, 

it is possible to display on a terminal apparatus lo- 40 
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1 , wherein the terminal-end communication means 
. communicates with the terminal apparatus via the 
Internet. 

3. A control server apparatus, 

being used in a control system including pro- 
grammable display apparatuses (i) for acquiring 
contents of addresses of devices in accordance 
with screen data composed of a combination of (a) 
the addresses of the devices corresponding to dis- 
plays displayed on regions on a screen, and (b) 
processing instruction words for indicating corre- 
sponding relationship between the addresses of the 
devices and the regions on the screen, and (ii) for 
displaying the states of the devices on the regions 
on the screen in accordance with the contents, and 

comprising: 

a terminal-end communication means capable 
of communicating with a terminal apparatus; 
and 

a converting means for converting the screen 
data so as to generate a program for inquiring 
about the contents of the addresses to the ter- 
minal-end communication means, and for dis- 
playing the states of the devices according to 
how the terminal-end communication means 
responds, on one of screen regions of the ter- 
minal apparatus that corresponds to a screen 
region indicated by the screen data, 
the terminal-end communication means trans- 
mitting the program thus generated by the con- 
verting means, and acquiring the content of the 
address that the program is to inquire about, 
and transmitting to the terminal apparatus the 
content of the address. 

4. The control server apparatus as set forth in Claim 
3, wherein the terminal-end communication means 
communicates with the terminal apparatus via the 
Internet. 

5. The control server apparatus as set forth in Claim 
3, wherein: 

each programmable display apparatus in- 
cludes (a) a designated protocol communica- 
tion means for communicating with a control 
apparatus for controlling a device in a designat- 
ed protocol that is designated to the control ap- 
paratus, (b) a common protocol communication 
means for communicating, regardless of which 
type the control apparatus is of, in -a common 
protocol that is preset, and (c) a relay means 
for relaying communication in the designated 
protocol and communication in the common 
protocol by converting the protocols from one 
to the other, and 



the terminal-end communication means, when 
the addresses of the devices indicate which of 
the devices is to be controlled by the control ap- 
paratus, (i) transmits an inquiry that inquires the 

5 contents of the addresses, in the common pro- 

tocol to that programmable display apparatus 
that is connected to the control apparatus, and 
' (ii) acquires the contents of the addresses ac- 
cording to how the programmable display ap- 

10 paratus responds in the common protocol. 

6. The control server apparatus as set forth in Claim 
5, wherein the terminal-end communication means 
communicates with the terminal apparatus via the 

15 Internet. 

7. A control server apparatus, 

being used in a control system including pro- 
grammable display apparatuses, in accordance 

20 with screen data composed of a combination of (a) 
addresses of devices corresponding to displays on 
regions on a screen, (b) addresses of devices cor- 
responding to inputs entered onto the regions on 
the screen, and (c) processing instruction words for 

25 indicating corresponding relationship between the 
addresses and the regions of the screen, for chang- 
ing, in response to the inputs, that contents of the 
addresses of the devices that correspond to the re- 
gions onto which the inputs are entered, and 

30 comprising: 

a terminal-end communication means capable 
of communicating with a terminal apparatus; 
and 

35 a converting means for converting the screen 

data so as to generate a program for giving an 
instruction to the terminal-end communication 
means, in response to an input entered onto a 
screen region of the terminal apparatus that is 

40 indicated by the screen data, the instruction for 

changing the contents of the addresses, 
the terminal-end communication means trans- 
mitting to the terminal apparatus the program 
generated by the converting means, and 

45 changing that contents of the addresses that 

are indicated by the instruction forchanging the 
contents of the addresses. 

8. The control server apparatus as set forth in Claim 
so 7, wherein the terminal-end communication means 

communicates with the terminal apparatus via the 
Internet. 

9. The control server apparatus as set forth in Claim 
55 7, wherein: 

each programmable display apparatus in- 
cludes (a) a designated protocol communica- 
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tion means for communicating with a control 
apparatus forcontrolling a device in a designat- 
ed protocol that is designated to the control ap- 
paratus, (b) a common protocol communication 
means for communicating with the control ap- 
paratus, regardless of which type the control 
apparatus is of, in a common protocol that is 
preset, and (c) a relay means for relaying com- 
munication in the designated protocol and com- 
munication in the common protocol by convert- 
ing the protocols from one to the other, and 
the terminal-end communication means, when 
the addresses of the devices indicate which de- 
vice is to be controlled by the control apparatus, 
transmits to that programmable display appa- 
ratus that is connected with the control appara- 
tus, an instruction for changing the contents of 
the addresses in the common protocol. 

10. The control server apparatus as set forth in Claim 
9, wherein the terminal-end communication means 
communicates with the terminal apparatus via the 
Internet. 

11. A control system comprising: 

programmable display apparatuses including 
(a) a designated protocol communication 
means for communicating with a control appa- 
ratus for controlling a device in a designated 
protocol that is designated to the control appa- 
ratus, (b) a common protocol communication 
means for communicating, regardless of which 
type the control apparatus is of, in a common 
protocol that is preset, and (c) a relay means 
for relaying communication in the designated 
protocol and communication in the common 
protocol by converting the protocols from one 
to the other; and 

a control server apparatus including (d) a dis- 
play apparatus-end communication means, 
connected to the programmable display appa- 
ratuses, for receiving data indicating screens of 
the programmable display apparatuses, (e) a 
converting means for converting the thus re- 
ceived data into a format that is displayable for 
a terminal apparatus, and (0 a terminal-end 
communication means for communicating with 
the terminal apparatus via a network so as to 
transmit the data that is converted into the for- 
mat by the converting means. 

12. A method of communicating comprising the steps 
of: 

(a) receiving data indicating a screen of a pro- 
grammable display apparatus by a control serv- 
er apparatus; 



(b) converting, into a format that is displayable 
for a terminal apparatus, the thus received data 
in the step (a); and 

(c) transmitting the data that is thus converted 
5 by communicating with the terminal apparatus 

via a network. 

13. A recording medium storing a communication con- 
trol program, the communication control program 

10 being for operating, as a control server apparatus, 
a computer, which is connected with a programma- 
ble display apparatus, and which includes a display 
apparatus-end communication means for receiving 
data indicating a screen of the programmable dis- 

15 play apparatus, and a terminal-end communication 
means forcommunicating with a terminal apparatus 
via a network, wherein: 

the communication control program operates 
20 the computer as a converting means for con- 

verting, into a format that is displayable for a 
terminal apparatus, data received by the dis- 
play apparatus-end communication means, 
and controls the terminal-end communication 
25 means to transmit the data that is thus convert- 

ed by the converting means. 

14. A control terminal apparatus, comprising: 

30 a wide area network communication means of 

being connected, via a wide area network, to a 
local control system including a control unit for 
controlling a control object in accordance with 
a control program, and a control display appa- 

35 ratus forcommunicating with the control unit via 

a serial interface so as to display or control a 
control state of the control unit; and 
a serial port simulating means for presetting 
which local control system having a control unit 

40 that is to receive the control program, and for 

receiving, as a proxy of a serial port, the control 
program which a control program generating 
means outputs to a serial port, and transmits, 
to the local control system, instruction data in- 

45 dicating the control program and the control unit 

to receive the control program, so as to instruct 
the wide area network communication means 
to give an instruction for updating the control 
program. 

50 

15. A control system comprising: 

a local control system including a control unit 
for controlling a control object in accordance 
55 with a control program, and a control display 

apparatus for displaying or controlling a control 
state of the control unit, the control display ap- 
paratus having (a) a designated protocol com- 
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munication means for communicating via the 
serial interface in a designated protocol desig- 
nated to a type of the control unit so as to dis- 
play or control the control state of the control 
unit, (b) a common protocol communication 
means for communicating with a network other 
than the serial interface, regardless of which 
type the control apparatus is of, in a common 
protocol that is preset, and (c) a relay means 
for relaying communication between the desig- 
nated protocol means and the common proto- 
col means; and 

a control terminal apparatus including (d) a 
wide area network communication means ca- 
pable of being connected, via a wide area net- 
work, and (e) a serial port simulating means (i) 
forpresetting which local control system having 
a control unit that is to receive the control pro- 
gram, (ii) for receiving, as a proxy of a serial 
port, the control program which a control pro- 
gram generating means outputs to a serial port, 
and (iii) transmitting, to the local control system, 
instruction data indicating the control program 
and the control unit to receive the control pro- 
gram, so as to instruct the wide area network 
communication means to give an instruction for 
updating the control program, 
the local control system including a display ap- 
paratus specifying means for specifying , via the 
wide area network, the control display appara- 
tus connected to the control unit to receive the 
control program, in accordance with instruction 
data, which the local control system receives 
from the wide area network, and instructing, in 
the common protocol and via the network, the 
control display apparatus to update the control 
program. 

16. A recording medium, storing therein a program for 
operating a computer as a control terminal appara- 
tus including a control unit for controlling a control 
object in accordance with a control program, a wide 
area network communication means capable of be- 
ing connected via a wide area network to a local 
control system having a control display apparatus 
for communicating with the control unit via a serial 
interface so as to display or control a control state 
of the control unit, the recording medium storing 
therein: 

a program for operating the computer as a se- 
rial port simulating means for presetting which 
local control system having a control unit that 
is to receive the control program, and for receiv- 
ing, as a proxy of a serial port, the control pro- 
gram which a control program generating 
means outputs to a serial port, and transmits, 
to the local control system, instruction data in- 



dicating the control program and the control unit 
to receive the control program, so as to instruct 
the wide area network communication means 
to give an instruction for updating the control 
5 program. 

17. A control system comprising: 

an acquiring means for displaying a state of a 
w device on a display-use screen that has been 

generated in advance, and for acquiring screen 
data and device data from a control display ap- 
paratus for giving a control instruction for the 
device via the display-use screen, the screen 
is data being for the display-use screen, and de- 

vice data indicating a state of the device; 
a generating means for generating terminal- 
use data for displaying the display-use screen 
on a display surface of the terminal apparatus, 
20 in accordance with the screen data and device 

data thus acquired; and 

a communication means for communicating 
with the terminal apparatus via a network so as 
to transmit the terminal-use data to the terminal 
25 apparatus. 

18. A control system comprising: 

a control display apparatus, which displays a 

30 state of device on a display-use screen that has 

been generated in advance, and which gives a 
control instruction to the device via the display- 
use screen, the control display apparatus in- 
cluding a recording means for storing therein 

35 screen data, which is data of the display-use 

screen, and a transmitting means for transmit- 
ting the screen data stored in the recording 
means in accordance with a request from a ter- 
minal apparatus; 

40 a communication means for acquiring, from the 

control display apparatus, device data indicat- 
ing a state of the device, the communication 
means being capable of communicating with 
the terminal apparatus via a network; 

45 an execution program recording means for 

storing therein an execution program for caus- 
ing the terminal apparatus to perform an action 
of inquiring the communication means about 
the device data corresponding to the screen da- 

50 ta transmitted, and an action of displaying the 

display-use screen on the terminal apparatus 
■ i in accordance with a response to the inquiring; 

and 

a generating means for generating terminal- 
55 use data for displaying the display-use screen 

on a display surface of the terminal apparatus, 
in accordance with the thus acquired screen 
data and the device data, 
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the communication means transmitting the ex- 
ecution program and the terminal-use data to 
the terminal apparatus so as to cause the ter- 
minal apparatus to perform the actions, and ac- 
quiring device data that is inquired about by the 
terminal, so as to transmit the device data. 

19. A computer readable recording medium, storing a 
control communication program for executing: 

an acquiring process for acquiring device data 
for displaying a state of a device on a display- 
use screen that has been generated in ad- 
vance, and for acquiring screen data and de- 
vice data from a control display apparatus for 
giving a control instruction forthe device via the 
display-use screen, the screen data being for 
the display-use screen, and device data indi- 
cating a state of the device; 
a generating process for generating terminal- 
use data for displaying the display-use screen 
on a display surface of the terminal apparatus, 
in accordance with the thus acquired screen 
data and the device data; and 
a communicating process for communicating 
with the terminal apparatus via a network so as 
to cause the terminal apparatus to transmit the 
terminal-use data. 

20. A recording medium being readable for a computer 
for use in a control system including a control dis- 
play apparatus, which displays a state of device on 
a display-use screen that has been generated in ad- 
vance, and which gives a control instruction to the 
device via the display-use screen, the control dis- 
play apparatus including a recording means for 
storing therein screen data for the display-use 
screen, and a transmitting means for transmitting 
the screen data stored in the recording means in 
accordance with a request from a terminal appara- 
tus, the recording medium storing a program for ex- 
ecuting: 

a communication process for acquiring, from 
the control display apparatus, a device data in- 
dicating the state of the device, and can com- 
municate with the terminal apparatus via a net- 
work; 

an execution program recording process for 
causing the terminal apparatus to perform an 
action of inquiring the communication process 
about the device data corresponding to the 
screen data transmitted, and an action of dis- 
playing the display-use screen on the terminal 
apparatus in accordance with a response to the 
inquiring; and 

a generating process for generating terminal- 
use data for displaying the display-use screen 



on a display surface of the terminal apparatus, 
in accordance with the thus acquired screen 
data and the device data, 
the communication process transmitting the ex- 
ecution program and the terminal-use data to 
the terminal apparatus so as to cause the ter- 
minal apparatus to perform the actions, and ac- 
' quiring device data that is inquired about by the 
terminal, so as to transmit the device data. 

21. A control system, comprising: 

a control display apparatus for displaying a 
state of a device on a display-use screen that 
has been generated in advance, and for giving 
a control instruction for the device via the dis- 
play-use screen; 

a server apparatus including a server-end com- 
munication means for acquiring device data 
from the control display apparatus, and for 
transmitting the device data, the device data in- 
dicating the state of the device; 
a plurality of terminal apparatuses including a 
terminal-end recording means for storing 
screen data in a format suitable for display 
processing, the screen data being for the dis- 
play-use screen, a display processing means 
for inquiring the server-end communication 
means about whether or not the server-end 
communication means has acquired the device 
data corresponding the screen data stored in 
the terminal-end recording means, and for dis- 
playing the display-use screen in accordance 
with the device data transmitted from the serv- 
er-end communication means, and a terminal- 
end communication means for communicating 
with the server-end communication means via 
a local network so as to receive the inquiry from 
the display processing means and the device 
data as a reply for the inquiry. 

22. The control system as set forth in Claim 21 , where- 
in: 

the server apparatus includes a server-end 
storing means for storing the screen data in a 
format suitable for display processing, and a 
communication relay means for relaying com- 
munication between the server-end communi- 
cation means and a public network, the server- 
end communication means acquiring the 
screen data stored in the server-end storing 
means and giving the screen data to the com- 
munication relay means, and 
the display processing means (a) inquires the 
serV er-end communication means, by relay 
communication via the relay means via the pub- 
lic network, about whether or not the server-end 
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communication means has acquired the screen 
data stored in the server-end storing means 
and the device data corresponding thereto, and 

(b) displays the screen-use screen in accord- 
ance with (i) the screen data transmitted from 
the server-end communication means by the 
relay communication and (ii) the device data 
corresponding thereto, (c) causes the server- 
end communication means to perform the com- 
munication via the local network for acquiring 
the screen data stored in the terminal-end stor- 
ing means, and (d) causes the sever-end com- 
munication means to perform the communica- 
tion via the public network for acquiring the 
screen data stored in the server-end storing 
means. 

23. A recording medium storing therein a communica- 
tion control program for causing a computer to ex- 
ecute: 

in a control system including (a) a control dis- 
play apparatus for displaying a state of a device 
on a display-use screen generated in advance, 
and for giving, via the display-use screen, a 
control instruction for the device, (b) a sever ap- 
paratus having a sever communication means 
for acquiring, from the control display appara- 
tus, display data indicating the state of the de- 
vice, and for transmitting the device data, and 

(c) a plurality of terminal apparatuses for com- 
municating with the server apparatus, 

a storing process for storing the screen data in 
a terminal-end storing means for storing screen 
data in a format suitable for display processing, 
the screen data being that data of display-use 
screen which the terminal apparatuses have; 
a display processing means for inquiring the 
sever-end communication means about wheth- 
er or not the server-end communication means 
has acquired the device data corresponding to 
that screen data stored in the terminal-end stor- 
ing means, which the terminal apparatuses 
have, and for displaying the display-use screen 
in accordance with the device data transmitted 
from the server-end communication means; 
and 

a terminal-end communication means for com- 
municating, via a local network, with the server- 
end communication means so as to receive the 
inquiry from the display processing means and 
the device data as a reply thereto. 

24. The recording medium as set forth in Claim 23, fur- 
ther comprising: 

a sever-end storing means for storing therein 
the screen data in a format suitable for display 



processing; and 

a communication relay means for relaying com- 
munication between the server-end communi- 
cation means and a public network, 
the server-end communication means acquir- 
ing the screen data stored in the server-end 
storing means, and the communication control 
* program causing the computer to perform the 
storing processing for storing the screen data 
in the server-end storing means in the server 
apparatus for giving the screen data to the com- 
munication relay means, and in the server-end 
storing means, 

the display processing means (a) inquiring the 
server-end communication means, by relay 
communication via the relay means via the pub- 
lic network, about whether or not the server-end 
communication means has acquired the screen 
data stored in the server-end storing means 
and the device data corresponding thereto, and 
(b) displaying the screen-use screen in accord- 
ance with the screen data transmitted from the 
server-end communication means and the de- 
vice data corresponding thereto by the relay 
communication, (c) causing the server-end 
communication means to perform the commu- 
nication via the local network for acquiring the 
screen data stored in the terminal-end storing 
means, and (d) causing the sever-end network 
to perform the communication via the public 
network for acquiring the screen data stored in 
the server-end storing means. 

25. A control system for accumulating data regarding a 
control apparatus to which an input apparatus and 
an output apparatus are connected, by communi- 
cation, via a designated network in a communica- 
tion protocol designated to the control apparatus, 
between the control apparatus and display-type 
control apparatuses, which display control states of 
the input and the output apparatus caused by the 
control apparatus, and which give a control instruc- 
tion to the control apparatus, and by communica- 
tion, via a common network in a common commu- 
nication protocol, between a host computer provid- 
ed ranking above the display-type control appara- 
tus, and at least one of the display-type control ap- 
paratuses, wherein: 

the display-type control apparatus includes: 

a protocol converting means for converting 
the communication protocols used in both 
the networks from one to the other; and 
a delivery means for delivering to the host 
computer, a user program for displays a 
control states of the control apparatus, the 
user program being executed when a pre- 
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set delivery condition is satisfied, respec- 
tive change elements, which are corre- 
sponded to addresses of the input and the 
output apparatus in the user program, and 
which are changed in accordance with data 
of the control instruction and the output da- 
ta resulted from the control instruction da- 
ta, and the control instruction data and the 
output data corresponding to the change 
elements, and 

the host computer includes: 

an accumulating means for accumulating 
the user program, the change elements, 
and both the data, which are thus deliv- 
ered, sequentially in time sequence and 
per the display-type control apparatus; 
a searching means for consecutively 
searching and displaying the user pro- 
gram, the change elements and both the 
data accumulated in the accumulating 
means; 

a converting means for converting, into an 
execution program executable for a termi- 
nal apparatus, the user program searched 
out by the searching means as requested 
by the terminal apparatus; and 
a communicating means for transmitting 
the execution programs, the change ele- 
ments, and both the data to the terminal ap- 
paratus that executes the execution pro- 
gram, so as to change the change ele- 
ments in the user program in accordance 
with both the data. 

26. A data accumulating method, including the step of 
accumulating data regarding a control apparatus to 
which an input apparatus and an output apparatus 
are connected, by communication, via a designated 
network in a communication protocol designated to 
the control apparatus, between the control appara- 
tus and display-type control apparatuses, which 
display control states of the input and the output ap- 
paratus caused by the control apparatus, and which 
give a control instruction to the control apparatus, 
and by communication, via a common network in a 
common communication protocol, between a host 
computer provided ranking above the display-type 
control apparatus, and at least one of the display- 
type control apparatuses, the data accumulating 
method comprising the steps of: 

causing the display-type control apparatus (a) 
to convert the communication protocols used in 
both the network from one to the other, and (b) 
to deliver to the host computer, a user program 
for displays a control states of the control ap- 



paratus, the user program being executed 
when a preset delivery condition is satisfied, re- 
spective change elements, which are corre- 
sponded to addresses of the input and the out- 
put apparatus in the user program, and which 
are changed in accordance with data of the 
control instruction and the output data resulted 
* from the control instruction data, and the con- 
trol instruction data and the output data corre- 
sponding to the change elements; 
accumulating the user program, the change el- 
ements, and both the data, which are thus de- 
livered to the host computer, sequentially in 
time sequence and per the display-type control 
apparatus; 

consecutively searching and displaying the us- 
er program, the change elements and both the 
data accumulated in the accumulating means; 
converting, into an execution program execut- 
able for a terminal apparatus, the user program 
searched out by the searching means as re- 
quested by the terminal apparatus; and 
transmitting the execution programs, the 
change elements, and both the data to the ter- 
minal apparatus that executes the execution 
program, so as to change the change elements 
in the user program in accordance with both the 
data. 

27. A computer-readable recording medium storing 
therein a program for accumulating data regarding 
a control apparatus to which an input apparatus and 
an output apparatus are connected, by communi- 
cation, via a designated network in a communica- 
tion protocol designated to the control apparatus, 
between the control apparatus and display-type 
control apparatuses, which display control states of 
the input and the output apparatus caused by the 
control apparatus, and which give a control instruc- 
tion to the control apparatus, and by communica- 
tion, via a common network in a common commu- 
nication protocol, between a host computer provid- 
ed ranking above the display-type control appara- 
tuses, and at least one of the display-type control 
apparatuses, the recording medium storing therein 
the program for executing: 

a process for causing the display-type control 
apparatuses (a) to convert the communication 
protocols used in both the networks from one 
to the other, and (b) to deliver to the host com- 
puter, (i) a user program for displays a control 
states of the control apparatus, the user pro- 
gram being executed when a preset delivery 
condition is satisfied, (ii) respective change el- 
ements, which are corresponded to addresses 
of the input and the output apparatus, and 
which are changed in accordance with data of 
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the control instruction and the output data re- 
sulted from the control instruction data, and (iii) 
the control instruction data (iv) the output data, 
the control instruction data and the output data 
corresponding to the change elements; s 
a process for accumulating the user program, 
the change elements, and both the data, which 
are thus delivered, sequentially in time se- 
quence and per the display-type control appa- 
ratus; 10 
a process for consecutively searching and dis- 
playing the user program, the change elements 
and both the data accumulated in the accumu- 
lating means; 

a process for converting, into an execution pro- is 
gram executable for a terminal apparatus, the 
user program searched out by the searching 
means as requested by the terminal apparatus; 
and 

a process for transmitting the execution pro- 20 
grams, the change elements, and both the data 
to the terminal apparatus that executes the ex- 
ecution program, so as to change the change 
elements in the user program in accordance 
with both the data. 25 
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<?xml version="1.0" encoding="Shift JIS"?> 
<Gpweb> 

<description> MAIN SCREEN</descr iption> 
<Screen>B1 



<Tag>LTag 



<TagName>L 0000</TagName> 
<TagNameX>-232<AagNameX> 
<TagNameY>~232<AagNanieY> 
<ModeX0R>K/ModeX0R> 



El 1 



<X>-232</X> 
<Y>120</Y> 

<L i br aryNo>1 01 </L i braryNo> 



El 2 
€13 
El 4 



<Superv i serBi t>1 </Superv i serB i t> 
<WakeCond i t i on>1 </WakeCond i t i on> 
<B i tSymbo I Name>01 01 00</Bi tSymbo I Name> «-E1 5 



<TagNameX>-1 80</TagNameX> 
<TagNaraeY> 1 48</TagNameY> 
<Wr i teMode>1 </Wr i teMode> 
<0utputAUX>0</0utputMJX> 
<Buzzer>0</Buzzer> 

<Symbo I Name>01 01 00</Symbo I Name> ^E22 

<X>-188</X> — E23 

<Y>U0</Y> «~E24 

<X2>-148</X2> — E25 

<Y2>180<A2> — E26 



</Tag> 
<Tag>TTag 



<TagNarae>T 0000</TagName> 



«-E21 



</Tag> 



</Screen> 



</Gpweb> 
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FIG.1 8 

<!D0CTYPE HTML PUBLIC "-/W3C//DTD HTML 4.0 Frameset//EN"> 
<HTWL> 
<HEAD> 

<META NAME="GENERATOR" Content="GP-Web Compiler 1.0 for IE"> R1 
<TITLE> OOFACTORY LINE 1 - UNIT 1 </TITLE> 
</HEAD> 

<B0DY> 

<P> . 

LOCAL CONTROL SYSTEM: OOFACTORY <BR> 
PROGRAMMABLE DISPLAY APPARATUS: LINE 1 - UNIT 1 <BR> P2 
</P> 

<APPLET code=GPWeb. class Arch ive=/GPWEB/xm 1 4j 1 1 16. jar, 
/GPWEB/GPWebApplet.zip height=480 width=640> 



<PARAM NAME="DEFNODE" VALUE="GP1 "> P11 
<PARAM NAME="BASESCR" VALUE=T> 
<PARAM NAME="SYNC" VALUE="ASYNCHRONOUS"> 



</APPLET> 

<APPLET code=ChangeScreenButton. class 

Archive=/GPWEB/xml4j 1 1 16. jar, 
/GPWEB/GPWebApplet.zip height=80 width=130> P12 
<PARAH NAME="WEBAPPLETNAME" VALUE='GPWeb"> 
</APPLET> 



</B0DY> ~| P1 

</HTML> - 1 
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FIG.20 

<'D0CTYPE HTML PUBLIC "-/W3C//DTD HTML 4.0 Frameset//EN"> 

<HTML> 

<HEAD> 

<META NAME="GENERAT0R" Content="6P-Web Compiler 1.0 for 1E"> 

<TITLE> FACTORY LINE 1 - UNIT 1 </TITLE> 

</HEAD> 

<B0DY> 
<P> 

LOCAL CONTROL SYSTEM: OOFACTORY "<BR> 
PROGRAMMABLE DISPLAY APPARATUS : LINE 1 - UNIT 1 <BR> 
</P> 

<app I et 
code=Gpj. class 
name-Gpj 
hspace=50 
width=640 

height=480 VIEWASTEXT> 



<param name=Tag!5 value="L 0000,GN0=1. WDEV1=010100. X=-232, Y=120. 
Iib=101. — "> 

<param name=Tag16 value^T 0000.6NO=1. WDEV1=010100, X=-188. Y=U0, 
X2=-148, Y2=180. - "> 



P11a 



</app I et> 

</BODY> 

</HTML> 
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